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IN THE SENATE 0F THE UNITED STATES,
May 14, 1872.
The following resolution, originating in the Senate February 12, 1872, was concurred in by the House of Repre-
sontatives May 14, 1872 :
Resolved by the Senale, (the House of Represcniatives concurring,) That there be printed thirty-five hundred extra
copics of the Report of the Superintendent of the United States Coast Survey for 1871, of which fifteen hundred shall

be for the use of the House of Representatives, one thousand for the use of the Senate, and one thousand for the use
of the Superintendent.

Attest:

GEO. C. GORHAM,
Secretary.



LETTER

FROM

THE SECRETARY OF THE TREASURY,

TRANSMITTING

THE ANNUAL REPORT OF THE SUPERINTENDENT OF TIIE U. 8 €0AST SURVEY FoR 1871

FEBrUARY 9, 1872.~—~Referred to the Committee on Commerce and ordered to be printed.

TREASURY DEPARTMENT, February 9, 1872,
Str: I have the honor to transmit, for the information of the House of Representatives, a
report made to this Department by Prof. Benjamin Peirce, Superintendent of the Coast Survey,
stating the operations and progress in the sarvey of the Atlantic, Gulf, and Pacific coasts of the
United States during the year ending November 1, 1871,
I have the honor to be, very respectfully, .
GEO. 8. BOUTWELL,
Secretary of the Treasury.
Hon. JAMES G. BLAINE,
Speaker of the House of Representatives.
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CLARK, JOHN. Sapervision of repairing and reconstructing in-
stroments, p. 66,

CLARK'S MOUNTAIN, VA, near Rapidan. Occupied for primary
triangulation, p. 37,

CLEVELAXD, OHIQ. TILatitade and longitude of, p.'49.

CLIFFORD, member of DBritish Commission. Observations of the
solar eclipse of 1870, p. 182.

COAST of California, including bays, harbors, &c., p.53; of Oregon
and Washington Territory, including bays, ports, &c., p. 61.

COLONNA,B. A. Reconnaissance of the east arm of Lake Cham-
plain, p.29; services in Section IX, p. 32; in Section III, p. 37; in
Section II, p. 171,

COLUMBIA RIVER, OREG. Triangulation and topography of, p.
62,

COLTUMBUS,OHIO. Latitude and longitude of, p. 49.

COMPARISON OF METHODS, &ec., by George Davidson and
Charles A. Schott, Assistants, pp.154-170. 1. Resulis of the level-
ing operations, pp.154,155. 2. Results of heurly observations, &c.,
pp- 155-164. 3. Results of hourly observations of atmospheric
pressuore, &e., pp. 165170,

COMPUTING DIVISION. Summary of work, p, 64

COOPER, W.W. Chief elerk in oftice of the Superintendent, p. 67.

COURTENAY, E. H. Services in Computing Division, p. 65; serv-
ices on contract in Engraving Division, p. 66.

CRESCENT CITY BAY,CAL. Rock (* Chaseledge”)in, discovery
and survey, p. 60.

CUMMING, member of British Commission. Observations of the
solar eclipse of 1870, p. 182,

CUTTS, ASSISTANT RICHARD D. In charge of secondary tri-
angulation, pp. 17, 171; of work at Lake Chamylain, p. 29 ; triangu-
lation near Barnegat, N. J., p. 32 inspection of triangulation at
James River, p. 37; reconnaissauce into Illinois and Missouri for
geodetic points, p. 51, .

D.

DANA, PROFESSOR JAMES D., of Yale College, p. 28

DANA, (schooner.) Services, p.32.

DALL, ACTING ASSISTANT W, H. Magnetic observations of
the coast of Alaska, p. 15; in charge of surveys of thie Iacific
coast, Alaska Territory, p. 64.

DARWIN, member of British Commission, Observations of the solar
cclipse of 1870, p. 152.

DAVIS, W.H. Services in Engraving Division, p. 66.

DAVIS, R. H,, AND BROTHER. Services readered to the Selar
Eclipsc Expedition of 1870, pp.12, 178,

DAY, LIEUTENANT MURRAY 8, U. 8 N.,on board of Coast-
Survey steamer Hassler, p. 5; magnetic observations, p, 15.

DEAX, ASSISTANT G.W. Services to Solar Eclipse Expedition of
18%0, pp. 13-14 ; observations for longitude of Cleveland, Ohio, from
Cambridge, p. 48; longitude of Columbus, Ohio, from Cambridge,
p. 49 ; longitude observations at Shelbyville, Xy., p.49; observa-
tions of total solar eclipse in Spain in 1870, pp. 176-179.

DEEP-SEA SOUNDINGS OFF THE MISSISSIPPI DELTA, p. 51,

DEER ISLE THOROUGHFARE. Topography of, p. 0.

DE LISA, member of Italian Commission. Qbservations of the solar
eclipse of 1870, p. 1RL.

DENNIS, ASSISTANT W. 1. Topography of Deer lale Thorough-
fare, p. 19; topography of Muscle Ridge Islands completed, P19
topography of Nassau Soand, Fla., p. 42

DESCRIPTION OF A NEW FORM OF MERCURIAL HORIZON,
&e., by J. H. Lane. Appendix No. 16, pp. 189-192.

DETACHED SURVEYS, mentioned on p. 17; Edgartown, Nan.
tucket, and Vineyard Haven, Mass., p. 24; city of Providencs, R.
I,p. 253 Newark Bay, N.J., p.32; Horse-Shore (Delaware River)
and the Schuylkill, near Philadelphia, Pa., p. 33 ; Bay of Magdalena,
Lower California, p. 53; Table Mountain and wharflines at Oak-
land, Cal,, p. 57; of Pacific coast of Alaska Territory, p. 64.

DE WEES, SUBASSISTANT H. M. Services in Section I, pp. 19,
20; Section VII, p. 46 ; topography of Saing Andrew’s Bay, Fla., D. 46.

DICKINS, E.F. Services in Section X, pp. 58, 59, )

DIGGS,JOHN II.  Colored messengsr, p. 15.

DILLAWAY,C. P. Services in Section II, p. 32; in SBection VIII,
p-SL

DISBOROUGH, X.J. Triangulation Station, p.171.

DISTRIBUTION of surveying parties upon the Atlantic, Gulf, and

i Pacific consts of the United States, &c., in 1870, pp, 71-77,
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DIVISION OF CHARTS AXND INSTRUMENTS. Summary of
work, p. 66.

DNONATI, member of Italian Commisasion.
eclipse of 1270, p. 181,

DONXY, ASSISTANT J. W. Topography and hydrograpby of
Somes’s Sound, (Mount Desert Island,) p. 19; topography and
hydrography of the Broadwater, Va., p. 34.

DORR, ASSISTANT F. W. Topography of Penabscot Bay, Me., up
to Kuight's Point, p. 20; topography of PTamplico River up to
Washington, N.C,, p. 39.

DOW, MR. Relativoe to New York Harbor, p. 110.

DOWNES,J. Services in Tidal Division, p. 65.

DRAWING DIVISION. Summaryof work, p. 65; charts completed
or in progress daring the year ending October 31,1871, pp. 80, 81,

DRAWING. General Index, Appendix 17, p. 207.

DURHAM, T.V. Servicesin the Division of Charts, p. 66.

Observations of the solar

E.

EASTMAN. Services te Solar Eclipse Expedition of 1870, p. 182.

EASTMAN, MRS. Services to Solar Eclipse Expedition of 1870, p.
122

EAST AND HUDSON RIVERS.
p. 117,

EDGARTOWX HARBOR. Resurvey and changes, p. 18

EIMBECK, SUBASSISTANT W. Services to Bolar Lelipse Expe-
dition of 1870, pp. 11, 12, 182, 183; services in Section V1II, p.51;
corresponding observations for longitude of Chetopa, Kansas,
made at Saint Louis, Mo., p. 53.

ELECTROTYPING AND PHOTOGRAPHING DIVISION.
mary of work, pp. 66, 207.

ELLICOTT, SUBASSISTANT EUGENE. Services in Section IV,
p. 40; topography of Straits of Fuea, Washington Territory, p. 63

ENCROACHMEXNTS ON THE CHANNELS, part of Mitchell's re-
port on harbor-lines, pp. 14%, 148,

ENDEXAVOR, (steamer.) Services of, pp. 41, 42.

ENGRAVING DIVISION. Summary of work, p. 66; plates com-
pleted, continued, or commenced, pp. 82, 83.

ENTHOFFER, J. Services in Engraving Division, p. 66.

ERXNST, O. H,, Captain of Engincers, U. 8. A. Services to Solar
Eclipse Expedition of 1870, pp. 12-24.

ELSHEMAN, E. Services in Division of Instruments, p. 66.

ESPIRITU SANTO BAY, TEX. Hydrography ef, p. 52.

ESTIMATES IN DETAIL, pp. 6-8.

ESTIMATES OF WORK, pp. 5-9.

ETNA, SLOPE OF MOUNT. Station for observing solar eclipse of
1870, p. 181.

EVANS,J.J. Services in Section II, p. 33 ; in Section IV, p. 40.

F.

FAIRFAX, F. Sorvices in Drawing Division, p. 65.

FAIRFAX, W, Services in Drawing Division, p. 65.

FAIRFIELD, ASSISTANT G. A, Triangulation of Loth sides of
Lake Champlain, p. 29 ; triangunlation of Pamplico Sonnd,N.C.,p.38.

FARLEY, ASSISTANT JOHN. Inspection of station-marks in
Section IT, p. 2T, -

FARQUHAR, SUB-ASSISTANT GEORGE. Services in Section X,
p- 58,

FALMOUTH SHOAL OR REED ROCKS, PACIFIC OCEAN, p.
51,

FALSE KLAMATH, CAL. Triangulation and topography of the
coast north of, p. 59.

FATHOMER, (small steamer.) Services, p.31.

FERGOLA, SR. Observations, Cape 41 Monte, Naples; services,
p.12.

FERGUSON, SUB-ASSISTANT CHARLES. Services in Section
I, p. 171

FERNEY, CAPTAIN THOMAS H. Services in Section IT, p. 40.

FERREL, WILLIAM. Report of meteorological effects, &c., by, pp.
93-99.

" FITZ, H.J. Services to the Solar Eclipse Espodition of 1870, p. 11

FOERSTER. Services rendered, p. 11,

FOLLER,J. Services in Division of Instruments, p. 66.

FORNEY, SUBASSISTANT 8. Services in Section X, pp. 55, 56.

FOUNTLEROY,E.H. Observations at Bodega Head, Cal., p. 155.

G.

GANNET, HEWEY. Services to the Solar Eclipse Expedition of
1670, pp. 13, 177.

Tidal currcnt computations,

Sam-

xi

GARDEXN OF THE BEXEDICTINES.
Solar Eclipse Eypedition of 1870, p. 121,

GARDXNER, CHARLES L. Services in Section VI, p. 44; Section
IV, p.74.

GASPARIS, PROFESSOR DE. Director of the observatory at Capo
di Monte, assistance rendered, p. 12,

GEMELLARO, DR. GIUSEPPE. Giving metesrological informa-
tion, p. 182,

GENERAL INDEX OF PROFESSIONATL AND SCIENTIFIC
PAPERS, &c. Appendix 17, 1. 103,

GEODERSY. Appendix 17, General Index, p. 193.

GEODETIC POINTS, New Hampshire, p. 23; 1llinois and Missouri,
.51,

GEOGRAPHICALRECONNAISSANCE BETWEEN SAN DIEGO
AND PANAMA, p. 53,

GERDES, ASSISTANT F.H. Survey of Newark Bay, X..J., p. 32

GILBERT, SUBASSISTANT J.J. Triangulation and topography
of Shoalwater Bay, Washington Territery, p. 62; mentioned in
Mifchell's Report on Physical History of Chatham, p. 139,

GLUCK, MR. Montioned in Mitchell's report on Physical History
of Chatham, p. 139,

GLOUCESTER CITY, N.+vJ. Terminus of levelingline, p. 171

GOLDEN GATE, San Francisco Bay, Cal. IIydrography of, p. 5.

GOODY¥ELLOW, ASSISTANT EDWARD. Triangulation in Nar-
ragansett Bay, p.26; triangulation near New Haver, Cobn., p 27
latitude observations at Cleveland, Ohio, p. 43; magnetic observa-
tions at Cleveland, Ohio, p. 48

GOTTHETL, A. Services in Tidal Division, p. 5.

GOVERNOR'S ISLAND, Xew York Harbor. Tidal observations,
. 34.

GRANGER, SUBASSISTANT F.D. Hydrography of Lake (Cham-
plain, p. 31; hydrography of Matagorda Bay and Xispiritu Santo
Bay, Texas, p. 52; mentioned in Mitchell's report on Chatham
Beach, p. 142,

GRATHIC REPRESENTATION of relative amonnts and direction
of the wind, &c., at Boston, Mass., p. 97,

GREAT BAY AND LITTLE EGG HARBOR.
hydrography, p. 33.

FTREENWELL, ASSISTANT W, E. Services in Section X, p. 56.

GRIFFITHS. Member of British Commission on observativns of
the solar eclipse of 1870, p. 182.

GUADALUPE, ISLAND DE, located and clevation determined,
P. 53,

GULY COAST AND SOUXNDS. Western Florida, &e., p. 44; ' West
ern Louisiana and Texas, p. 52.

GULE STREAM. Temperature, p. 37,

Observing station of the

Topography, p. 33;

H.

HACKEXNSACK, N.J. Somndings, p.32.

HALL, PROFESSOR A. Services in Solar Eclipse Expedition of
1370, p. 182,

HALL, (schooner.) Services of, p. 50.

HALTER, ASSISTANT R. E. Triangulation of James River, p. 35
establishment of geodetic points for trianguiation of IHivoix and
Missouri, p. 51,

TARKNESS., Member of American Commission on observations of
the Solar Eclipse Expedition of 1870, p. 122

HARDING, SUBASSISTANT W, W. Died, p.15 ; hydrography of
Little Egg Harbor, Great Bay, and Absecom Inlet, N. J., p. 33;
Liydrography of Clhesapeake estuaries, p. 36.

TARRINGTON, M. W. Services in Section XTI, p. 77,

HARRIS. Moember of British Cemmission on observations of Selar
Eclipass Expedition of 1870, p. 182

HARRISON, ASSISTANT A. M. City of Provideuco inscrted on
the chart of Narragansett Bay, p. 25; topography of the same com-
pleted, pp. 25-26.

HASSLER, (steamer.) Services of, p. 53.

HATTERAS SHOALS. Hydrography of, p. 40.

HAWKINS, R. L. Clerk in office of disbursing agent, p.67.

JIEIN, HARRY 8. Clerk in office of disbursing agent, p. 15,

HEIN, SAMUEL. General disbursing agent of the Coast Survey,

. 67,

H%RBERT, W.A. Clerk in office of disbursing agent, p. 67.
HERGESHEIMER, ASSISTANT E., in charge of Engraving Divi-
sion, p. 66, _—
HERGESHEIMER, JOSEPIL Services in Section 1, p.21; in See

tion VIII, p. 50.
HETZEL, (steamer.) Services of, p. 3%
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HILGARD, I. E. Assistant in charge of Coast Survey Office, p. 64,

HILL, DR. THOMAS. Services on Leard of steamer Hassler, pp.
4,5, 15.

HINTS AND SUGGESTIONS upon the location of harbor lines,
&c., pp. 144-153.

HITCHCOCK, (steamer.) Secrvices of, p. 32

HOFFMAN, C. 8. F. Services in Section I, p. 21.

HOOVER, CLAYTON A. Services in Hydrographic Division, p. 67.

HOOVER, J. 1., in charge of Division of Charts and Instraments,
p. 66.

HORSESHOE (Delaware River) and Schuylkill near Philadelphia,
Pa., survey of, p. 33.

HOSMER, ASSISTANT CHARLES. Triangulation of Lake Cham-
plain, p. 30; sarvey of Sea Island channels, S, C, p. 41.

HOWELL, LIEUT. COMMANDER JOIIN A., T. 8. N, in charge
of Coast Survey steamer A. D. Bache, pp. 44, 74.

HOWLAND, H. Tidal observer Boston navy.yard, p. 26.

HTUDSON, F. Services in Computation Division, p. 65.

HUDSON RIVER, N.Y. Physical survey of, p.31; report on ile,
pp. 110-133; pbenomena in the path of, p. 114.

HUMBOLDT, (schooner.) Services of, p.64.

HYDROGRAPHIC DIVISION. Summary of work, p. 65.

HYDROGRAPHY. Southeast of Moose-a-Dec Reach, Me., p. 19:
Prospect Harbor, Me., p. 19: Semes’s Sound, Mount Desert Islauds,
Me., p. 19; Androsceggin River and Cathance River, Me., p. 21;
sailing directions for the coast of New KEngland, p.22; Lake Cham-
plain, p.31; Little Egg Harbor, Great Bay, and Absecom Inlet, N,
J.,p.33; the Broadwater, Va., p. 34; of the Chesapeake estuaries,
p. 36 : Pamplico River, N, C.,, p. 39; Hatteras Shoals, N. C., p. 40;
sea-island channels, 8. C., p. 41; Nassau Sound, Fla., p. 42; ncar
the Tortugas, p. 43; Cedar Keys, Fla., p. 44 ; Saint George’s Sound,
Fla., p. 44; Santa Rosa Sound, Fla., p. 47; Mississippi River, La., p.
50: Lake Pontchartrain, La., p. 50; dcep-sea sonndings off the AMis-
stsaippi Delta, La., p. 51 ; Trinity Sheal, La., p. 51; Matagorda Bay
and Espiritn Santo Bay, Tex,, p.52; off shore between San Diego
and Panama, p.54; Falmouth Shoal, or Reed Rocks, Cal., p.57;
Blossom Kock, San Francisco Bay, Cal, p.58; rocks in Mission
Bay and approaches, p. 58; sunken rocks south of Punta Gorda,
Cal., p. 39; Orford Reef, coast of Oregop, p. 61; Partridge Bank,
T.awson Reef, and Belle Rock, p. €3,

1.

ILLINOIS. Geodetic points in, p. 51.
INCREASE OF JERSEY FLATS, p. 115,
INFORMATION FURNISHED in reply to speecial calls, &c., pp.
T8, 79, -
ISLEBOROUGH, ME. Topography completed, p. 28,
ISODYNAMIC LINES, p. 145,
J.

JACOBI, WILLIAM. Services in Division of Instruments, p. 66,

JAMES RIVER, VA. Triangulation, p. 3%

JARDELLA, ASSISTANT C. 1. Topography of Perobscot Bay,
Me., p. 20 ; services in Section 11, p. 30

JEREZ, SPAIN. Triucipal station of obscrvation of solar eclipse
of 1270, p. 176.

JERSEY FLATS. Increase of, pp. 111,112

JOHNSON, PHILIP C., COMMANDER,T. 8. X.
Coast Survey stcamer Hassler, p. 3; in service, p. 54,

JOSEPH HEXRY, (schooner.) Services of, p. 22.

JUNKEN, ASSISTANT CITATRLES. Services in Iydrographic
Division, Section 11, p. 34,

Commanding

X.

KARCHER, LOUIS. Services in Drawing Division, p. 63,

KEXXEDY, CHARLES W, LIEUT. COMMANDER, U.8.X. On
board of Coast Survey steamer Hassler, p.5; in service, p. 54.

KEITH, PROFESSOR R, Latitude and longitudeof Chetopa, Kans.,
from Washington, D.C., p. 53; services in Computing Division,
p. 65.

KEYPORT, RARITAN BAY, N. J. Initial Point, levclingline,
p.17L

KING, E. H, Services in Section I, p. 22,

KING, V. E, Clerk in office of assistant in chargs, p. 67.

KXNAPP, WILLIAM, in charge of selfregistering gange, San Diegn,
Cal., p. 61

KNIGHT, H. M. Services in Engraving Division, p. 66.

KNIGHT, JOHNN, Services in Engraving Division, p. 66.

EONDRUP, J. C. Services in Engraving Division, p. 66,

ALPHABETICAL INDEX.

L.

LACKEY, ¥. E. Services in Division of Instrumments, p. 66 .

LAKE CHAMPLAIN., Topography, p. 12; reconnaissance of each
arm, p.29; triangulation, p. 2%; shoreline sarvey of, p.30: Lydro-
graphy, p. 3L

LAKE PONTCHARTRAIN, LA. Tydrography, p. 50.

LAMONT, DR. Assistance rendered, p.11.

LANE.J. HOMER. Services in the Solar Eclipse Expedition of 1370,
pp. 11, 182; report of new form of mercurial horizon, &c., pp. 1&-142.

LAXGLEY, PROFESSOR 8. P. Services in Seolar Eclipse Expedi-
tion of 1870, pp. 12-14.

LATITUDE OF STATIONS. Chesapeake Bay, p. 35; Tangier
Island, p. 35; Wolf Trap Station, p. 36: Calvert Station, p. 35:
Clark’s Mountain near Rapidan, Va., p.37; Bull Run Monntain,
Va., p. 37; Portsmouth, X. C., p. 3%; Davis's Point, Suint Andrew’s
Tiay, Fla, p.46; Cleveland, Ohio, p. 428; Columbus, Ohio, p. 49; Oak-
Tand, Ky, p. 49 ; Shelbyville, Ky., p. 49 ; Chetopa, Kans., p. 53.

LAWS ESTABLISHING HARBOR LINES, part of Mitehell's re-
port, &c., p. 153. ,

LAWSON, F. A. Services in Section XTI, p. 64,

LAWSON, ASSISTANT J. 8. Triangulation of the Strait of Fuea,
Wash, Ter., p.63; hydrography of Partridge Bank, Tawson Recf,
and Belle Rock, p. 63,

LEGNAZZI. Member of Italian Commission on observations of the
solar eclipse of 1870, p. 181,

LEVELING OPERATIONS at Bodega Head and Cross Mountain,
pp. 154,155,

LINDENKOHL, A. Services in Drawing Division, p. 65

LINDENEKOHL, H. Services in Section II, p. 33,

LIST OF MEMBERS of various nations connected with the obset-
vations of the solar eclipse of 1870, pp. 181, 182,

LIVELY, (steam launch,) Services of, p. 64.

LOCKYER, T. NORMANX, in charge of English party on obscerva-
tions ¢f solar eclipse of 1870, pp. 11, 182.

LOCKYER, MRS, Scrvices in English party on observations of
solar eclipse of 1870, p. 182,

LONGFELLOW, ASSISTANT AW
completed, p. 21,

LONGITUDE observations at Cambridge, Mass., p. 24; of Cleve-
land, Obio, from Cambridge, p. 48; of Columbus, Ohio, from Cam-
bridge, p. 4%; of Oakland, Ky., from Cambridge, p. 49; of Shelly-
ville, Ky., from Harvard Observatory, p. 49; of Chetopa, Kans,, p.
53; of San Diego, Cal., p.54; of Seattle, Wash. Ter., p. 63.

LORENZOXI. Member of Italian Commission on ebservations of
solar eclipse of 1870, p. 181,

LOWRY, T. J. Services in Section IT, p. 31; Scetion VIIL, p. 51 .

M.

MeALLISTER & BROTHER. Thermometer compar,, p. 155,

MeCLINTOCK, J. N, Services in Section I, p.23; Section 1L,p.30;
Section V, p. 41, Section II, p. 173.

McCLINTOCK, W.E. Servicesin Section I, p. 20; Seetion VI, p. 45.

McCORKLE, ASSISTANT 8. C. Triangulation of west side of
T.ake Champlain, p. 30 ; measarement of base-line of Saint Joseph's
Bay, Fla., p. 45 ; triangolation of Saint Androw’s Bay, Fla., p. 45,

McCOY, G. Services under contract in Engraving Division, p. 66,

McDONNELL, THOMAS, in charge of Map-room, p. 66. )

MMURTRIE, W. Scrvices in Drawing Division, p- 65.

MADDEN, LORENZO. Services rendered, p. 10,

MAEDEL, A. M. Services in Engraving Division, p. 66.

MAEDEL, E. A, Services in Engraving Division, p. 66.

MAGDALEXA BAY, LOWER CAL. Detached survey, p. 5.

MAGNETIC OBSERVATIONS. Gencral report of Superintendent,
pp. 14,15 ; station on Chesapeake Bay, p. 35; Calvert Station, p. 35;
Tangier Island, p. 35: Wolf Trap, Va., p.35; Washington, D. C.,
Capitol ill, p.36; Portsmouth, N.C., p.38; Cleveland, Ohio, p. 48 ;
Oskland, Ky., p. 49,

MAIN, J. Services in Computing Division, p. 65.

MANSFIELD, H. B., MASTER, U.8.N. On duty on steamor Haas-
ler, p. 54,

MARCHESE, SIGNOR. Kind services rendered, p. 184

MARCY, (schooner.) Serviees of, pp. 53, 57, 58, 61.

MARGARITA ISLAND, entrance to Magdalena Bay, Lower Cal,,
elevation determined, p. 54.

MARINDIN, SUBASSISTANT H.T. Charts of Edgartown, Nao-
tucket, and Vineyard Haven, Mass,, P. 25 ; services in Section 11,
P 32; relating to Jersey Flats, pp. 111-115 ; mentioned in Mitchell's
Report on the Physical History of Chatham, pp. 139, 140, 141,

Topography of Isicborough,

1
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MATAGORDA DAY, TEX. Hyvdrography, p. 51 ; changes, n. 52

MATANZAS INLET, FLA. Triangulation, p. 43.

MATHEMATICS, geveral index. Appendix 17, p. 198,

MATHIOT, GEORGE. In charge of Electrotype and Photograph
Division, p. 66.

MEASUREMENT of baseline and azimuth, Saiut Joseph's Bay. Fla.,
p. 45.

MENDELL, BREVET COLONEL G. I, U. 8. A Supervision of
tidal station, Pacific coast, pp. 61, 64,

MIDDLE GROUXND SHOAL AXD GOWAXNTS BAY, New York
Harbor. Changes in, p. 113.

MISCELLANEOUS, technical, and other subjects.
Appendix 17, p. 202,

MISSISSIPPI DELTA. Deep-sea soundings off, p. 51.

MIBSISSIPPI RIVER, Triangulation, topography. and hydrog-
raphy, p. 50.

MISSION BAY, San Francisco Harbor.

MISSOURI. Geodetic points in, p. 51.

MITCHELL, ASSISTANT HENRY, Partial survey of Edgartown.
Nantucket, and Vineyard Haven, Mass., p. 24 ; report oun the physi-
cal survey of New York Harbor, pp. 31, 110, 133 ; report concerning
Nausett Beach and Peninsula, Monomoy, pp. 134, 143 ; hints and
saggestions upon the location of harbor-lines, pp. 144-153.

MODICA, MESSRS. Civilities shown Ly, p. 184,

MOLKOW, E. Services in Engraving Division, p. 166.

MONTAGNTUOLA, MOUNT ZETNA, p. 183,

MONTE ROSSI, SICILY. Geographical position of, p. 182,

MONTOP, CAPTAIN JOSE L., Chief of the Spanish Coast Sarvey.
Kind co-operation of, pp. 14, 176, 177. :

MOOSE-A-BEC REACH, ME. Mydrography of, p. 19.

MORRISON, GEORGE A. Services in Engraving Division, p. 66.

MOSMAXN, ASSISTANT A. T. Latitude, azimuth, and magnetic
observations of Chesapeake Bay, . 25 ; latitude, azimuth, and mag-
netic observations of Portsmoutl, N, C., p. 38; azimuth, Eagle Har-
bor, Saint Joseplh's Bay, Fla., p. 45; azimuth and latitude, Davis's
Point, Saint Andrew’s Bay, Fla., p. 46 ; latitude, Columbus, Ohio, p.
49 ; observations of latitude, longitude, and magnetic declination,
Onkland, Ky., p. 49; longitude, Shelbyville, Ky., from Harvard Ob-
servatory, p. 49.

MOUXT HOLLY, N J. Occupied, p. 32; triangulation station, p.

1wl

MOVEMENTS THROUGH EAST RIVER, New York Harbor, pp.
115,117 ; their relation to those over the bar, pp. 118, 119.

MUEKLLER, DIAMILLA, member of 1talian Commission. Obser-
vationy of solar eclipse, 1870, p. 181,

N.

General index.

Roeks in, located, p. 5e.

NARRAGANSETT BAY, R. I. Topography completed, p. 25.

NASSAU SOUND, FILA. Topography, p. 42; hydrograplhy, p. 42.

NES, ASSISTANT F. F. Hydrographic services in Section II, p.
34; hiydrography, Pamplice River, N. C,, p. 39; relative to New York
Harbor, p. 113.

NEW HAVEN, CONX. Triangulation and topograpby, p. 27.

NEWARK BAY, N.J. Survey of, p.32.

NEW YORK HARBOR. Bonandings, p.32; itscondition, pp. 109-133;
increage of Jersey Flats, pp. 111-113, 120-122 ; changes in vicivity of
Middle Ground Shoal and Gowanuns Bay, pp. 113, 123-126 ; changes
at and near Sandy Hook entrance, pp. 113, 114; tides and currents,
p-114; phenomena pathway of the Hudson, pp. 114, 115; movements
through the East River, pp. 115-117; East River and Hudson tidal
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COAST SURVEY OFFICE,
Washington, D. C., December 12, 1871,

Sir: 1havethe honor to present this detailed report, showing the operations of the parties allot-
ted for the survey of the coast during the year ending with the month of October, and including
in a few cases mention of work carried on until this date.

It is a distinguishing feature of the service under my charge, that while it has a specific and
direct object in its bearing on the interests of commerce and navigation, the performance involves
operations and investigations which almost rival in value the primary function of the survey. The
methods and processes used have been at all times the best afforded by science and art, and the
form of publication has gained in aecuracy and beauty, so that our charts from the first have been
unsurpassed by any which have been elsewhere produced. The methods of astronomical observa,
tion employed in the survey are now universally adopted, and have greatly increased the precision
with which elements of the relative position of places upon the earth are determined. Oar deep-sea
explorations have incidentally opened new worlds of discovery to the naturalist and the physicist
The laws of the tides and of the distribution of magnetism have been traced with increased distincet-
ness, and have been made more intelligible by the observations made in the progress of the survey.
And, in the general mention of incidental advantages, it may be added that the necessary connection
between the geodetie operations upoun the two sides of the continent gives opportunity, the sugges-
tion of which cannot be justly omitted, to take steps for the geodetic survey of the eountry as the
essential foundation of all local surveys, topographical or geological. It opens, moreover, the op-
portunity of extending to the States of the interior benefits similar to those which have already
been afforded to States on the sea-board. The interest manifested in a few determinations of geo-
graphical position within the year in the Western States shows a full appreciation of the advan-
tage that must inure from extended operations similar in kind, in the local development of that
great region. The few points at the west now in geodetic relation with such as have been deter-
mined in the progress of the survey of the coast will be mentioned in the following general suni-
mary, whichi s given in accordance with the usage in previous reports. It will be seen that, with
the exception of Delaware and Alabama, the survey Las been in progress in all the sea-board and
Gulf States, and that determinations bave been made of latitude and longitude at several points
in the interior. In correspondence with the order given in this brief statement, the body of the
report will contain short abstracts of the operations in each site of work,

On the coast of Maine the topographical surveys include Somes Sonnd and Southiwest Harbor;
several of the IFox Islands which bound Seal Harbor, and others at the entrance of Penobscot Bay; the
western shore of that bay between Camden and Belfastand Isleboro’, near the entrance to Belfast Bay ;
the shores of Androseoggin and Cathance Rivers between Brunswick and Bowdoinham; the shores
of the Saco; and the coast northward to Spurwink River. The hydrography has developed Prospect
Harbor, and the ledges in the vicinity of Moose-a-bec Reach; Somes Sound including Southwest Har-
bor; Seal Bay and the western channel of Penobscot Bay between Camden and Belfast; Gilkey’s Har-
bor at Isleboro’; ledges near the Fox Islands; the lower parts of the Androscoggin and Cathance
Rivers; the vicinity of Cape Porpoise and Stage Island; Winter Harbor; the approaches to Saco
River ; and the present condition of harbors generally between Cape Small Point and Boston, with
reference to accuracy in the sailing directions. Tidal observations have been continned at North
Haven in Penobscot Bay, and at the Boston navy-yard. Points have been determined by triangula-
tion on the Androscoggin and Cathance Rivers; and others in geodetic connection with primary
. stations in New Hampshire. At Cambridge, Mass., astronomical observations were made to deter-
1c¢s
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mine longitude at several pointsin the Western States. Special examinations at Edgartown, Vine-
yard Haven, and Nantucket Harbor, were conducted with a view to determine the causes which
affect the harbor facilities. Plane-table work done in Rhode Island completes the detailed survey
of Narragansett Bay,including the coast in the vieinity of Point Judith. Yoints have been deter-
mined for extending the topography westward. Station-marks along the coast of Connecticut and
Long Island have beeu examined with reference to their preservation. The triangnlation and topog-
raphy in this seetion include work near New Haven; the shore-line survey of the greater part of
Lake Champlain, and the development of its channels between Burlington, Vt., and Plattshurgh,
N. Y. Special hydrographic operations have been conducted in Hudson River, and in New York |
Harbor, inclading tidal observations ; and the survey of Newark Bay has been éxtended to include
the navigable rivers which enter it. In New Jersey the field-work comprised operations in the
vieinity of Mount Holly, Great Bay, and Little Egg Harbor. In Delaware River a close hydro-
graphic survey develops the vicinity of League Island, and the lower part of the Schaylkill. The
sites of work in Maryland and Virginia are the Broadwater on the Atlantic coast, Calvert Stafion,
Tangier Island, and Wolf Trap, in Chesapeake Bay; the Severn, Chester, and Choptank Rivers ;
James River, aud tidal observations, as heretofore, at Old Point Comfort. The main triangulation
has been coutinued along the Blue Ridge, and maguetic observations have been recorded at Wash-
ington, D, C. On the coast of North Carolina the survey has been advanced by additional work
in the waters of Pamplico Sound ; latitude, azimuth and magnetic observations near Portsmouth,
N. C.; the development of Pamplico River to the vicinity of Washington ; soundings on the Hat-
teras Shoal, and the plane-table survey of Bogue Sound and the adjacent coast. IProgress has been
made on the coast of South Carolina by the development of parts of the Combahee, Chechesse, and
Wright's River, with others in the system of inside sea-water channels., On the coast of Georgia
and Flerida, the work of the year includes Amelia and Talbot Island, the shores and approaches
from seaward of Nassau Sound, the sea-water channels between the Saint Mary’s and Saint John’s
Rivers,and Matanzas River below Saint Augustine. Further development has been made by hiydro-
graphie operatious in the vieinity of the Tortugas. On the Gulf coast the principal channel at
Cedar Keys was souuded, as also the unfinished part of Saint George's Sound ; other operations
were conducted at Saint Joseph's Bay and Saint Andrew’s Bay. Tarther westward the Gulf eoast,
inclnding Santa Rosa Sound, was developed from Choctawhatchee entrance to the entrance of Pen-
sacola Bay. In the interior of this section, latitude, longitude, and the magnetic elements were
determined at Cleveland and Columbus in Ohio, and at Falmouth, Oakland, and Shelbyville in Ken-
tucky. On the Gulf coast the eastern part of Lake Pontehartrain was sounded. Operations on the
coast of Louisiana include part of the Chandeleur Islands, the Mississippi River to Point La Hache,
the Gulf approaches to the delta of that river, and bydrographic work in the vicinity of Trinity
Shoal.  In the interior of this section poiuts have been determined by triangulation across the Mis-
sissippi River in the vicinity of Saint Louis. On the eoast of Texas the hydrographic work has
been completed in Matagorda Bay and its branclies, and soundings have been extended southward
in its connecting waters. In the interior of this section observations were made for latitude and
longitude at Chetopa, in Kansas.

On the coast of Lower California some positions have been determined in advance of the hydro-
graphic reconnaissance, which is intended for developing the dangers in navigation between
Panama and San Diego. A special survey has been made within the year at Magdalena Bay.
Operations north of Sau Diego include in triangulation, topography, or hydrography the coast of
California, at Bahia Ona, and a streteh in the vicinity of Point Conception; Santa Barbara Island H
Sap Miguel Island ; the vicinity of S8an Luis Obispo, and San Simeon ; soandings in the approaches
of San Francisco Bay, aud others by the same party in the neighborhood of a reported shoal in the
Pacilie; bydrographic developments inside of San Francisco Bay ; the survey of the north side of
the entrance; additional work at Oakland; and tidal observations at San Diego and San Fran-
cisco.  North of that port the field-work has been continued near Mendocino Bay and near Shelter
Cove; in the vicinity of the False Klamath, and at Crescent City; and astronomical and maguetic
observations have been made at San Diego, San Francisco, Eareka, and Crescent City. At the

request of the Department, special tests were made of the coin weights in use at the branch mint
in San Franciseo.
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On the eoast of Oregon and Washington Territory progress has been made in the survey near
Cape San Sebastian, and the Orford Reef has been developed. Field operations include also parts
of the Columbia River, Shoalwater Bay, tidal observations at Astoria, and work in the vicinity of
Seattle. The triangulation, topography, and hydrography have been advanced also in the Strait
of T'uea, and in Admiralty Inlet, and several local surveys have been made in those waters.

On the western coast the season was generally unfavorable for field operations on aceount of
high winds, heavy fogs, and the smoke from burning forests in Oregon and in Washington Terri-
tory. Nevertheless, the work done is beyond the average of past seasons. Longitude has been
determined within the year at San Diego and at Seattle, so that the most remote detached trian gu-
lations on the DPacific Coast are now in known geographical relation. Astoria and Lnreka will be
ascertained in longitude when telegraphic facilities permit.

There is now a large extent of well-defined shore-line ready for the operations of the hydvo-
graphic party, which is at present on the passage to San Francisco, and provided with an amyple
outfit for oft-shore soundings.

When the appropriation for the present fiscal year Lecame available, a party, previonsly organ-
ized, was sent from San Francisco, without delay, to make such development in hydrograply, and
such other observations of interest and value as may be practicable in the vicinity of the Alentian
Islands, off the coast of Alaska. The party sailed in August, but there is yet no advice of the
arrival of the vessel at her destination.

Within the year luborious computations have been completed, giving final values for the Tongi-
tude of points intermediate between the Atlantic and the Pacific Coasts. Of these, the principal
ones are Omaha, Salt Lake City, and San Francisco.

Computations are in progress for determining the transatlantic longitude, which depends upon
the observations made last year at Brest and Duxbury.

The discussion is continued, of full series of tidal observations, with reference to the construc-
tion of tables of prediction.

In the Coast-Survey Office the operations ot the several divisions have kept pace with the field-
work. Twenty new charts have been published, including three new editions of ¢harts made need-
ful by extensive changes. TFifty-eight charts have been in hand in the drawing division, of which
nine were commenced within the year. Of the various engraved charts, about ten thousand copies
have been printed, and an equal number of copies distributed from the Office. Of the manuscript
maps on file in the archives, sixty-six have been copied or traced within the year, to moet calls for
information from various brauches of the public service.

Tide-tables for the ports of the United States, for the year 1872, have been computed and
issued from the Office,

In the hydrographic division, special care has been taken in regard to the marked places of
buoys on the published charts. Most of the sea-marks liable to shift have been carefully deter-
mined in position, and marked on the charts which admitted of such changes without detriment
to the sailing directions.

Specifications for the construction of several steam-vessels and schooners, to replace sueh as
had been worn out in the service, were carefully drawn up by the hydrographic inspector, when
means became available under the appropriation for that object. The smaller vessels were com-
pleted first, and went into service in the winter of 1870. 'Within the present year two steam-vessels
were fitted out, and are now employed in the duty for which they were intended.

The internal arrangements of all the new vessels are admirably adapted to the demands of the
service. Their qualities as sea-boats and fast sailers have testified to the excellence of their models
and to the ability of Captain Patterson as a naval constractor.

The iron steamer Hassler, intended for hydrographie service on the Pacific coast of the United
States, was launched at Kaighn’s Point, N. J., on the 12th of September of the present year.
“While the hall of the vessel was under construction, the officer detailed by the honorable Secretary
of the Navy for the command of the hydrographic party gave personal attention to the details
specified in the plan of the hydrographic inspector. As soon as possible the steamer was rigged
for sea, and at the end of October trial was made of the engine in a run from Philadelphia to

Boston. Commander Johnson was entirely satisfied with the performance of the vesscl as a sea-
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boat, and with special gratification reported that a rate of about seven and a half knots was main-
tained during the day by the consumption of only two and a half tons of eoal. This unequaled
economy in fuel deserves attention, which will donbtless be more closely attracted by the working
of other engines similar to that now in the steamer Hassler.

The rigging, outfit, and final adjustment of the machinery of the steamer for a long voyage”
were completed at the Charlestown navy-yard, wlere also the magnetic condition of the ship was
tinally tested, with reference to the use of compasses in steering at sea. This important service
was performed by Assistant Charles A. Schott, aided by Dr. Thomas Hill, of Waltham, Mass. The
officers of the vessel are fully informed in regard to the means requisite for maintaining the effect.
ive use of the compasses.

The steamer Hassler is a three-masted screw-propeller of three hundred and fifty tons, and is
believed to be in all respects admirably designed for general hydrographic service. Incidental
duty, in which the vessel is now employed, will be briefly mentioned under the next head.

The second steamer, built and fitted out under the supervision of the hvdrographic inspector,
and designed for hydrographie work on the coast of the Atlantic and , g}y,lf of Mexico, is of two
hundred and eighty tons burthen. This vessel was lannched in Augustand was named after the
late Superintendent A. D. Bache. The hydrographic party now on board, under Lieutenant Com-
mander John A, Howell, U. 8. N, is engaged in running lines of soundings and noting tempera-
tures with a view of developing the characteristics of the Gulf Stream. In general the vessel will
be employed for ofl-shore hydrography, in gathering material for the larger sailing charts,

VOYAGE OF THE COASTI-SURVEY STEAMER HASSLER.

As already mentioned, the Ilassler was planned and built for hydrographic serviee on the west-
ern coast of the United States. In lier transfer from the Atlantic side the intelligent and ener
getic officers detailed by the honorable Secretary of the Navy for duty in that vessel would un.
doubtedly have made valuable observations ; they would have continued the researches which were
commenced by officers of the Coast Survey upon the phenomena of the ocean, and which have
become the stimulus fo general scientific inquiry. The deep-sea soundings have suggested the
existence of intimate relations between the currents and natural channels of the ocean ; the dredg-
ings have brought to light new fauna peculiarly related to the natural history of the globe; and
even the tewmperatures and densities of the ocean at various depths, and in different localities,
appear to be subject to laws worthy of the most careful investigation. Other nations have recog-
nized the significance of the facts first developed by the Coast Survey, and have pursued eorre-
sponding inquiries under conditions much less opportune than those presented by the incidental voy-
age of the steamer IHassler around Cape Horn. Bat it is evident that whatever general interest
may be felt by the Navy officers on board, and however anxious they may be to eollect data, their
labors must be greatly facilitated by the assistance of those who bave advanced, through years of
patient study and comparison, toward the end songht in such investigations. Without the co-ope-
ration of men eminent in science, the voyage would be much restricted in time, and correspondingly
restricted in special results. T therefore felt it to be a duty not to limit this voyage to the least
requirements of navigation, but to take advantage of the occasion for the solution of momentous
questions, or at least to add something to the knowledge now generally admitted to be of special
consequence by its direct bearing upon important unsolved inquiries. The wish toward that end
has been nobly met by the men of science and their friends. At my invitation the direction of the
desired scientific researches has been undertaken by Professor Louis Agassiz, and he has been
asgisted with large means furnished by enlightened men of fortune. He has undertaken the expe-
dition in the spirit which bas pervaded his life—with intense devotion to the interests of his adopted
country, and with increasing desire that its scientific fame may be commensurate with the rank
which we otherwise hold amongst the nations of the civilized world. The departure from sight and
daily intimacy of that eminent man, upon a long and, it may be, perilous voyage, leaves a void
which eannot be filled. But while the exploration intended is a consummation worthy of his great
life, he alone is equal to the grandeur of the enterprise. We hope to meet him on the shores of the
Pacific Ocean in the vigor of his pristine strength.
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Professor Agassiz is accompanied by Thomas Hill, L. D., ex-president of Harvard University ;
L. F. Pourtales, esq., Assistant in the Coast Survey; and Dr. Franz Steindachner, all of them expe-
rienced observers.

Commander Philip C. Johnson, U. 8. N,, now in command of the steamer Hassler, is assisted
in the bydrographie service by Lient. Commander Charles W. Kennedy, Lieut. Murray S. Day, and
Masters Henry B, Mansfield and Edward W. Remey. With an outfit sufficient for all the observa-
tions that will be practicable within the period allotted for researches, the vessel started on her
voyage from Boston on the 4th of the present month,

ESTIMATES.

In some general remarks which accompanied my estimates in September last for the work of the
next fiscal year, and of which a copy will be included with this report, attention was called to the
interest now alive in the interior States in regard to accuracy in geographical positions. A few
additional remarks are suggested by incidents which have since transpired.

By means of a limited number of well-ascertained points in each State, the existing maps
might be corrected by State authorities, and used in the improved form, as they are used now, for
general purposes. Speeial needs will in time press for the minute survey, first of one part and then
another, until the whole area of each State is correctly mapped. If, thevefore, positions are deter-
mined in advance, and sufficient in number for the area, more or less, after serving for the partial
correction of State maps, the same points avail for the State authorities in making future topo-
graphical and geological surveys. Secured for identification by marks set in the ground below the
reach of needful operations in tillage, and protected from willful displacement by State law, the
points at places not to be speedily developed may await for years the occasion for reference to them.
Instances of the recovery of old stations will be mentioned in this report under the head of station-

- marks, in Section II. DBat, to be in true relation, points must be determined in reference to their
connection with each other, and economy in fixing them is in proportion to their number. One only,
settled in latitude and longitude, involves far greater cost than the average of ten or more brought
into connection with it by angular measurement. It need not be here explained that the longitude
of any one in a series of points determines all adjacent positions that have been properly joined by
triangulation. Within the year, a few geographical positions have been in this way determined in
the vicinity of Saint Louis, and others in the States of Ohio, Illinois, and Kentucky, under a pro-
viso in the last appropriation bill which allotted a small sum for such purposes. The results very
forcibly illustrate the wisdom and expediency of giving without delay, as can be done at small cost,
a sure basis for surveys that may be undertaken at the West by State authorities. Last year the
longitude of Saint Louis was well ascertained, a station there being of importance as one of sev-
eral at which observations were made on the solar eclipse of 1869.

At the state-house in Columbus, Ohio, the longitude deduced from observations made in Octo-
ber last by one of our most experienced assistants, proves that the previously accepted position is
in error by as much as three miles. This discrepancy was not known when the governor of Ohio
applied for the benefit of the provision made by Congress.

The points proposed for determination in the vicinity of the Mississippi are from ten to eighteen
miles apart. It is intended to connect all of them with the nearest section corner of the surveys
made for the General Land-Office. Hence the work done by the Government in the geodetic con-
nection of the Atlantic with the Pacific Coast, as proposed in the estimates, incidentally avails for
the geographical adjustment of Jarge and populous areas at the West, and presents a motive for
early action in regard to correct State maps, in the issue of which the Government has collateral
interest, through the requirements of the postal service.

Early in the present season, aid given for the direct uses of the Department of the Interior,
has added a point still further westward to our list of well-ascertained positions. At the request
of the Commissioner of the General Land-Office, latitude and longitude were determined at a sta-
tion on the southern boundary of Kansas, near the ninety-fifth meridian, as will be noticed under
the head of Section 1X in the body of this report.

Telegraphic facilities now extending into the interior afford ready means for correcting longitude
by the process first used and now mainly depended upon in the survey of the coast. Many points
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along the sea-board, and several in the middle of the continent have been already fixed by the appli-

cation of that method.

A copy of the detailed estimates for continuing the work of the survey during the fiseal year

1872-'73, which were submitted in September last, is here subjoined :

For general expenses of all the sections, namely : Rent, fuel, materials for drawing, en-
graving and printing, and for transportation of instruments, maps, and charts; for
miscellaneous office expenses, and for the purchase of new instraments, book, maps,
and eharts, will require...... ... o e

SECTION I. Coast of Maine, New Hampshire, Massachusetts, and Ehode Island. FIELD
WORK.—To continue the triangulation of the branches of Passamaquoddy Bay, and
to extend the work so as to include the northeastern boundary along the Saint Croix
River; to determine subsidiary points on the coast of Maine for the use of plane-
table parties; to continue the topography of the western shore of Passamaquoddy
Bay, the estuaries of Frenchman’'s Bay, that of Mount Desert Island, and of the
islands and shores of the Penrobscot and of Isle au Huut Bay, and that north of Saco

© Bay; to continue off-shore soundings along the coast of Maine, and the hydro-
graphy of Frenchman’s Bay, Goldsborough Bay, Penobscot Bay, and Isle au Haut Bay ;
to continue tidal and magnetic observations, and to make such astronomical obser-
vations as may be requisite in the section. OFrICE-woRK.—To make the com-
putations from field observations; to continue the drawing and engraving of General
Coast Chart No. 1, (Quoddy Head to Cape Cod ;) to continue the drawing and engraving
of Coast Chart No. 4, (Naskeag Point to White Head Light, including Penobscot Bay ;)
to complete No. 6, (Kennebee entrance to Wood Island Light ;) No. 7, (Sequin Light to
Cape Porpoise Light;) and Coast Chart No. 13, (from Cuttyhunk to Point Judith,
including Narragansett Bay ;) to draw and engrave preliminary charts of South West
Harbor and Somes Sound, (Mount Desert Island;) to continue the drawing and en-
graving of the harbor and river charts of the coast of Maine, and complete charts
of Narragansett Bay and Lake Champlain, will require .. ........ ... <. ..ot

SecTION 1I. Coast of Connccticut, New York, New Jersey, Peansylvania, and part of Del-
wrare. TFIELD-WORK.—To make supplementary astronomical observations ; to con-
tinue the triangulation of Connecticut River, and plane-table work near New Haven;
to complete the triangulation between Mount Holly and Barnegat Light-house, New
Jersey ; to continue the detailed topography of the coast of New Jersey below
Little Egg Harbor and that of the shores of the Hudson River, above Haverstraw ;
to execute such sapplementary hydrography as may be required in the vicinity of
New York Bay and Delaware Bay ; to continue the tidal observations. OFFICE-
woRrRK.—To make the computations and reductions of field work; to continue the
drawing and engraving of Coast Charts Nos. 21, 22, and 23, (from Sandy Hook to
Cape May,) will require .. ... ... . . . . i

SECTION III. Coast of part of Delwware, end that of Maryland and purt of Virginia.
FIELD-WORK.—To malke the requisite astronomical and magnetic observations in
this section ; to connect the outer coast triangnlation with that of Chesapeake Bay,
across the Peninsula; to continue the primary triangulation parallel to the coast
southward along the Blue Ridge in Virginia and North Carolina; to connect with
the primary, the triangulation of the Upper Potomac ; to continue the topography
of the sea-coast and bays of Virginia, north of the Broad Water; and that of the
shores of the James River, including the requigite triangualation; to complete the
shore-line survey and hydrography of bays and inlets remaining unsurveyed in
this section ; to continue tidal observations. OFFICE-WORK.—To make the com-
putations from field-work ; to complete the drawing and engraving of Coast Charts
Nos. 29 and 30, (from Chincoteague Inlet to Cape Henry,) and of General Coast Chart
No. 4, (approaches to Delaware and Chesapeake Bay ;) to continue work on a chart of
the lower part of James River, and to draw and engrave the supplementary surveys
of the estuaries of Chesapeake Bay, will require ..............oiiiii i, ,

$25, 000

80, 000
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SECTION IV. Coast of part of Virginia and part of North Carolina, FIELD-WORK.—To
continue the triangulation of Pamplico Sound, and to make the requisite astronomical
and magnetic observations; to continue the topography of the western shores of
Pamplico Sound, and complete that between Neuse River entrance and Core Nound ;
to continue the off-shore hydrography of the section and that of Currituck and
Pamplico Sounds, and their estuaries; and to coutinue observations on the tides
and currents. OFF1CE-WORK.—To make computations and reduetions; to draw and
engrave Coast Charts No. 38 and No. 39, (Nag's Head to Cape Hatteras;) to
continue the drawing and engraving of Charts Nos. 42, 43, and 44, (Pamplico Sound
and estuaries;) to complete No. 50, (Cape Fear River and approaches to Wil
mington ;) and to continue work on the chart of Pamplico River, will require....... %38, 000

SecrioN V. Coast of South Carolina and Georgia. FIELD-WORK.—Tc¢ make the requisite
astronomical and magnetic observations, and the triangulation between Little River
and Winyali Bay, South Carolina; to continue the topography between Winyah
Bay and Cape Romain ; to complete the topography and sound the inland water-
passages between Charleston Harbor and Savannal River ; to continue the off-shore
hydrography of the section aud tidal observations. OFFICE-WORK.—To make the
computations ; to continue the drawing and engraving of General Coast Chart No.
VIL, (from Cape Romain te Suint Mary's River ;) complete Coast Charts No. 56 and
57, (from Savannah River to Saint Marys River;) and charts of Doboy and Altamaha
Sounds, Saint Andrew's Sound, and the inland tide-water communication along the
coast of Georgia, will require.. .. ... .. ... .. ... Ll 40, 000

SEcr1oN V1. Coast, Keys, and Reefs of Florida. FierdD-work.—To determiune the longi-
tude of points on the western coast of Florida ; to continue the triangulation and
topography from Matanzas Inlet southward towards Mosquito Inlet ; to continue the
survey of Tampa Bay ; to complete the hydrography of the Floride Reef, and that
of the bay of Florida; to make explorations in the Guif Stream, and the tidal and
magnetic observations. OFFICE-WORK.—To make the computations from field
observations; to draw and engrave additions to offshore Chart No. X, (Florida
Straits,) and No. X1, (Key West to Tampa Bay;) and engrave Coast Charts No, 70
and No. 71, {Ifey West to Tortugas,) willrequire........ ... .ooiiiii i iae.. 40, 000

Srerion VII. Gulf Coast of the Flovida Peninsula worth of Tampa Duy and coast of
West Florida. TF1ELD WORK.—To continue the triangulation and topography -of
Chattahoochee Bay, and of the Gulf Coast eastward and westward from it; to meas-
ure a base of verification, and to make such astronomical and magnetic observations
as may be requisite in the section; to survey and sound the entrance to the Suwance
River ; to complete the hydrography of Saint George’s Sound; and to continue the
tidal observations. OFFICE-WORK.—To make the computations from field-work ; to
continue the drawing and engraving of Coast Charts No. 82 and No. 83, (from
Ocilla River to Cape San Blas ;) of General Coast Chart No. XIII, (Cape San Blas
to Mobile entrance,) and of Coast Charts No. 86 and No. 87, (Choctawhatchee en-
trance to Mobile Bay,) will require .................. ... faereaens Co et 30, 000

SecrioN VIIL. Coast of Alabama, Mississippi, and part of Louisiana. FIELD-WORK.,—
To extend the triangulation westward from the Jississippi Delta, along the Gulf
Coast, and to make the astronomical and@ magnetic observations required in this
section ; to continue the survey of the Mississippi River, and determine points in
the vicinity of Saint Louis and Cincinnati; to continue the hydrography of the
Mississippi between the head of the Passes and New Orleans ; to complete the sur-
vey to the northward of Isle au Breton Sound, and to make the tidal observations.
OFFICE-WORK.—To make the computations pertaining to field-work; to continue
the drawing and engraving of the General Chart No. XIV, (Gulf Coast between Mo-
bile Point and Vermilion Bay ;) to complete Coast Chart No. 91, (Lake Borgne and
Lake Pontchartrain ;) continue No. 92 and No. 93, (Chandelewr Islands to Southicest
Pass ;) and complete No. 94, (Mississippi Delta and Eiver,) will require ........ ... 50, 000
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SEcTIoN IX. Coast of part of Louisiana and Coast of Teras. TIELD-WORK.—To meas-

ure a baseline for verification; to continue the triangulation and topography of
Madre Lagoon, from Corpus Christi Bay southward ; to complete the hydrography of
San Antonio and Espiritu Sante Bays; to continue the off-shore hydrography, and
to make the requisite tidal observations. OVrrICE-WORK.—To make the office com-
putations; to continue the drawing and engraving of General Chart No. XVI, (Gulf
Coast from Qalveston to the Kio Grande,) and to engrave charts of Corpus Christi
Pass, Aransas Pass, and Pass Cavalle, will require .............. ..ol

Total for the Atlantic Coasl and Gulf of Mexico.. .. ... .. .. ... ...... .

$35, 00U

$391, 000

The estimate for the Western Coast of the TJnited States is intended to provide for the follow-
ing progress in the sarvey :

SectioN X. Coast of COalifornia. TIELD-WORK.—To make the requisite observations

for latitude, longitude, and azimuth, at stations on the coast; to extend the trian-
gulation and topography from Gaviota to Point Conception and Point Arguello, and
the survey north and south of Skelter Cove ; for the topography of Tumal Pais, and
of the southeast Farallon ; to extend the topography between San Gabriel River and
San Juan Capistrano ; to continue that of the coast south of San Simeon, and from
San Luis Qbispo to Point Sal ; also from Cuffec’s Cove towards Mendocine Bay ; to
continue the plane-table survey of the Santa Barbara Islands, and make the requi-
site triangunlation ; to continue the hydrographic reconnaissance between San Diego
and Panrama, and soundings in the western part of the Santa Barbara Channel ; to
extend the coast Lhydrography from False Klamath northward to the upper limit of
the section; to continue tidal observations. OFFICE-WORK.—To compute results
from the field records; to draw and engrave preliminary charts of the coast from
Point Vineente to Point Conception, ineluding Santa Barbara Chanael, and of the
coast from Humboldi Bay to Trinidad Head; to make additions to the General
Chart, showing the coast between San Diego and Cape Mendocino, and for the issue
of a chart of the vicinity of Point Saint Grorge, inclnding Crescent City Harbor ;
also for operations in—

SecrioN XI. Coast of Oregon and of Washington Territory. TFiiLD-woRK.—For the

determination of latitude, longitude, and azimuth, at stations in the section; to
continue the triangulation and topography from Cape San Scbastian towards Port
Orford, and include the hydrography of the Orford Eeef; to extend the detailed
survey of Shoalwater Day southward ; to continue the topography of the shores of
Columbia River ; to extend the hydrography of the coast of Oregon southward from
Cape San Sebastian ; to continue the topography and requisite triangulation of
islands in Washington Sound ; to extend the hydrography in their vieinity, and the
sarvey in Puget’s Sound ; to make tidal observations. OFFICE-WORK.—To make
computations; to draw and engrave charts of Orford Kecf, Port Discovery, and
Washington Harbor ; and to make additions to the charts of Washkington Sound,
Duget’s Sound, and of the coast from Cape Mendocino to Vancouver Island ; aud for
operations in—— -

SecrioN XII. Coast of Alaska~To continue the hydrographic reconnaissance iju the

vicinity of the Alewtian Islands, with observations on the tides and currents; to
draw and engrave the results of the explorations; and to make additions to the
three hydrographic sheets of the coast of Alaska, will require ...._...... R

For extending the triangulation of the coast survey so as to form a geodetic connection

between the Atlantic and Pacific Coasts of the United States, including compensa-
tion of civilians engaged in the work, per act of March 3,1871: Provided, That the
triangulation shall determine points in cach State of the Union which shall make
requisite provision for its own topographical and geological surveys......... e

$240, 000
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For pay and rations of engineers for the steamers used in the coast survey, no longer

sapplied by the Navy Department, per act of June 12, 1858....... ... .. e £10, 000
For continuing the publication of the observations made in the progress of the coast

survey, including compensation of civilians engaged in the worl, per act of March

3, 1843, the publication to be made at the Government Printing Oftice. .. ... 10, 000
For repairs and maintenance of the complement of vessels used in the coast survey, per
act of Mareh 2, 1833 .. oot oo .. 45, 000

The annexed table shows in parallel columns the appropriations made for the fiscal year

187172, and the estimates now submitted for the fiscal year 1872-'75:

Estimated for . Appropriated
Objects. fiscal year | for fiscal

IRTR-TTS. vear =T

For continuning the survey of the Atlantic and Gulf coasts of the United States, and Lake Champlain, includ-
ing compensation of civilisns engaged in the work, and excluding pay and cmohunents of officers of the
Army and Navy, and petty officers and men of the Navy employed in the work, per act of Maveh 3, 19430 £391, U #3501, 000

For continning the survey of the western coast of the United States, including compensation of civilians i
engagei in the work, per act off Septewber 30, 1800 . oo e e 240,600 | 40, 000

Tror extenling the trinngulation of the Coast Surve ;

s0 as to form @ geodetic conneetion between the Atlantic

and Pacific coasts of the United States, and assisting in the State surveys, inclading compensation of |

civilians engaged in the work, per act of Maveh 3, 1871 Lo o i 30, 000 15,000

For pay and rations of engincers for the steaners used in the Coast Survey, no longer supplied by the Navy
Departmend, per act of Fune 12,1858 . Lol L e i 10, 000 - 5,000
For continuing the publication of the obscrvations made in the progress of the Coast Survey. inclnding com- ! i

peusation of civilians engaged in the work, per act of March 3, 1543, the publication to be made at the !

Government Pringing Office . ... o oo il e : ! 10, 000 | 10, 600
For repairs and maintenanee of the complement of vessels uscd in the Coust Survey, per act of March 2, 18 : 45,000 45 000

B 0T 7 : 726.000 706, GO0

SOLAR ECLIPSE OF DECEMBER 22, 1870,

Certain astronomical phenomena of rare oceurrence and high importance for the advancement
of human kuowledge, have, in all civilized countries, since modern science has been cultivated,
been deemed matters of national importance. Among these are total eclipses of the snn, and for
many years it has been customary for the great nations to organize expeditions for the observation
of them. The first total eclipse visible in this country since the formation of the Government was
that of June, 1806. This was anccurately observed at several points, and a valuable painting was
made of it. We were not favored with another until November 30, 1834, when the moon’s shadow
passed over the continent from northwest to sontheast. This eclipse wus observed by R. T, Paine,
esq., of Boston, at Beaufort, S. C. A third eclipse did not visit our conntry until 1860; hence, at
that time this wonderful phenomenon was for most Ameriean astronomers a wmatter of hearsay *

The path of the eclipse of July 18, 1860, was from Washington Territory to the northern shore
of Labrador, and thence across the ocean to Spain. This eclipse was observed by expeditions
organized under the Superintendent of the Coast Survey, and the results are published in the report
for that year. It was also observed by the astronomers of several governments abroad, and was
the first total eclipse which was photographed. In 1868, British, French, and German expeditions
were fitted out for the observation of a total eclipse in India. On this occasion brilliant discoveries
were made in regard to the spectrum of certain rose-colored prominences seen about the sun at such
times; and these discoveries have been increasing in interest ever since. In 1869 another total
eclipse was visible in the United States. It was observed by parties organized by the Coast
Survey and other Government bureans. The results were of high importance. Photographs of
the whole corona were taken for the first time; the first observations were made upon the spee-
trum of the corona; the radial polarization of the corona was first observed with care, while
the former knowledge of the subject was advanced in every direction. The results of these two

* Mr. G. P. Bond had observed the eclipse of 1851, in Sweden.

2cs
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eclipses were of such importance in regard to one of the chief scientific problems of our time, the
constitution of the sun, as to excite the profoundest interest throughout the world. It was felt by
everybody, even easually interested in science, that the eclipse of 1870 afforded an opportunity for
removing the last obscurity from the subject of the corona, such as ought not to be let slip, the more
80 as no other eclipse was expected to be observed during this century.®* In accordance with these
views the Hon. John A. Bingham, of Obio, introdanced a joint resoluticn, which was approved by
Congress and the Executive, authorizing the fitting out of an American expedition, sucli as were
to be sent out by Germany, by Frauce, by Great Britain, by Italy, and by Spain, to study the
phenomena of this eclipse. The late nnbappy war prevented the first two nations from sparing .
any of their energy for this peaceful emulation, but extensive preparations were made by all the
others. The American and English parties were in co-operation and afforded each other mutual
aid, It is hoped that the good feeling thus engendered was not without influence beyound the circle
of scienee. The observations of this eclipse had for their general result the trimmphant vindica-
tion of the American observations of the year before, the novelty of which had made them some-
what suspected in Europe; as well as the establishment of the superior accuracy of the American
lunar predictions. Some new features were observed in the corona and in the chromosphere, and
other observations were multiplied. This is, however, not the place for entering upon the details
of scientifie proceedings, which will be given with 21l desirable fulness in the appendix.

With a view of selecting localities where astronomical conditious, as well as those of the
weather, might be expected to be favorable for observing, Mr. Charles 8. Peirce proceeded to
Europe in advance under my direction, and after visiting Italy, Spain, and European-Turkey, recom.-
mended the ocenpation of stations in Southern Spain and in Sicily. The country east of Italy over
which the track of the totality passedhad the sun toolow for pliotographic purposes. Considering
the probable distribution along the line of totality of the Furopean astronomers, I decided finally
t» dispatch two parties, one to be stationed in the vieinity of Xeres, in Spain ; the other under my
immediate personal direction, to occupy positions on the island of Sieily, in the neighborbood of
Catania. In selecting observers I availed myself of such as had previous experience, which, in
matters pertaining to solar eclipses, is of much importance, and whose former services in the special
lines of duty assigned gave full assurance that no fact that eould possibly be poted under the cir-
cumstances would be lost.

The party organized for service in Sicily had the threefold duty assigned of making measures
of precision, including the determination of the geographical position, and local time of contact;
of getting photographic impressions of the various phases of the eclipse and of the corona; and of
analyzing the corona by means of the polariscope and spectroseope. Accompanying phenomena
were also to be recorded. To improve, as much as possible, the chances of the weather, the party
was spread over as large an area as conld conveniently be included, a precantion which proved of
great value, as may be gathered from the account of the labors of the party.

A most cordial co-operation with the party of British observers, several members of which took
position at Catania, was maintained throughout our stay. While in England and on the continent,
on my way to the place of observation, the opportunity was taken to procure additional instru-
ments required for our purpose.

The party is indebted to Mr. Wilding, our vice-consul at Liverpool, and to Signor Cattaneo,
Italian consul at that port, for affording facilities to pass our instruments through the Messina
custom-house. Our thanks are especially due for most effective assistance rendered in receiving,
storing, and forwarding our instruments, and reshipping them for New York, to our consul, Mr. F.
W. Behn, at Messina, and the vice-consul, Mr. Aug. Peratoner, at Catania. We were indebted also
to Professor Lorenzo Madden and Professor Orazio Silvestri, ot Catania, for assistance, and to the
municipal authorities for permission to use the grounds occupied by the observers.

The distribution of the party in the vicinity of Catania, and the nature of the results secured,
will be briefly mentioned.

Qur principal station was in the garden of the Benedictine convent of Saint Niecola, in the

* Nevertheless, the British government has sent out parties to another eclipse in 1871, in India and Australia, and
three American astronomers have been invited, through the Superintendent of the Ceast Survey, to joir the expedition.
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western part of the city—a position selected by Assistant Charles A. Schott, who determined early
in Deccember the latitude and longitude, and also the local time. L. M. Rutherturd, esq., of New
York, provided photographic apparatus for use by Mr. H. G. Fitz, optician, who was sent in charge
of the equatorial, and was assisted by Mr. D. C. Chapman and Mr. Burgess, photographers. For
determining time and latitude, Mr. Schott used the portable meridian telescope C. 8. No. 9, and
sidereal chronometer Kessel, 1287, which was rated at Washington, and checked at London, Berlin,
Munich, and Naples. Tor local time comparisons the party is indebted to Dr. Iorster, director of
the Berlin observatory; to Dr. Lamont, divector of the Munich observatory: and to Professor de
Gasparis, director, and Mr. Tergola, assistant of the observatory at Capo di Monte at Naples.

Transits were recorded on five nights, and thirteen pairs of stars were observed for latitude; the
longitude depends upon that of Naples and Munich. In order to secure accuracy, Mr. H. H. D.
Peirce comparced chronometer times at Syracuse with the party of observers from the United States
Naval Observatory, thus verifving the determiuation for longitude of the respective stations. A
number of chronometers were in advance rateid for the use of the observers, and a small triangulation
was made nniting the eclipse stations in the garden with the triangulation by Dr. Peters and Buaroun
‘Waltershausen, who surveyed that vicinity previous to the year 1841. It is gratifying to note the
very close accordanee between the earlier astronomical determinations and those taken thirty years
afterward. Time-signals, by heliotropes, were sent and received by the observers at Catania and
at the Monte-Rossi station. Mr. Schott included in his series of geographieal positions the three
places occupied in the garden of the convent, two by the English party in charge of Mr. J. Norman
Lockyer, and the other by Mr. J. H. Laue, of the office of United States Weights and Measures, who,
though fully prepared for spectroscopic observations, was prevented by unfavorable weather from re-
cording special results. The photographic party secured forty-five negatives of the sun, seventeen
during the eclipse and before totality, and fourteen after it, at irregular infervals, taking advantage of
breaks in the cloads. The direction of a parallel of deelination was indicated by the image of a thread
so adjusted before the eclipse that a solar spot might be seen as moving along the thread daring the
trausit. Mr. Fitz operated the equatorial and timed the pictures. An attempt was made by means of
. an ordinary camera to secure an impression during the momentary appearance of a portion of the co-
rona. The time of the first contact was noted by Mr. Schott, who was apprised by a pistol fired by a
memberofthe English party, (the reportby pre-coneert,) indicating that Mr. Lockyer had already spece-
troscopically noted the approach of the moon’s limb over the solar chromosphere. The deuse clouds
which came from the direction of Mount Etna and to the west of it defeated all attempts at observ.
ing the times of the inner contacts, and of the last contact. Mr. Schott, however, saw through a
rift in the clouds a part of the eorona to the northward and eastward of the sun’s center for about
three seconds. It appeared in sharp outline, nearly concentric with the moon’s limb, of white, silvery
light, extending, by estimation, to about one-third of the moon's radius. The light tint of orange-
vellow, usually accompanying total eclipses, was seen about the sonthern and eastern horizon. The
first contact, or beginning of the eclipse, as predicted from data in the American Ephemeris, was
only three and nine-tenths seconds earlier than the time actually noted in observing at Catania.

My own station was about three miles north of Catania, at the villa of the Marquis di San
Giuliano, whose obliging courtesy is a subject of grateful remembrance. There the weather was
more favorable than at the city, and afforded a full view of the corona, the study of wkhich was
made a special object. Mr. C. 8. Peirce observed with a polariscope and obtained good results.
Mrs. C. 8. Peirce was successful in drawing the corona, and distinetly recognized the dark rifts
which have become the subject of discussion, and which were photographed by Mr. Brothers, of
the British party, at another station. Farther north were stationed Bvt. Brig. Gen. H. L. Abbott,
United States Engineers, Professor Roscoe, of England, and Signor Amerigo de Schio, Dr. Vogel, of
Berlin, and others. Their object was to observe the phenomena of the eclipse at the greatest possible
height on the southern slope of Mount Ftna, for comparisor with similar observations taken at
stations near the sea-level. It is much to be régretted that this party was overtaken by a snow-
storm, which obscured the sky, and obliged them to descend during the time of the eclipse.

A few miles to the westward and northward of Catania, at one of the trigonometrical signals
on the western peak of Monte Rossi, Dr. C. H. F. Peters, of Hamilton College, Clinton, N. Y,
and Sub-Assistant W. Eimbeck, selected a position for observing the eclipse. Dr. Peters had a
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spectroscopic apparatns, and Mr. Eimbeek a comet-seeker. This party, also, had unfavorable
weather, but succeeded in noting the tiives of the irst coutact and of the last contact—the last
through thick haze. The interior contacts were lost ou avecount of a passing bail-storm. Mr,
Eimbeck also assisted Mr. Schott in recording transits and other observations at Catama.

Professor J. C. Watson, of Ann Arbor, Mich.. ovenpied a station on the high ground near
Carlentini. The weather there was favorable during the time of totality. Professor Watson
made observations which resulted in two eolored drawings of the corena, of unrivaled fullness of
detail and accuracy, Dr. T. W. Parsons, at Syracuse, also made an claborate colored representa-
tion of the eclipse.

It will thus be seen that my party in Sicily were distributed to the north of the track of total
eclipse, while stations to the south of it were occapied by the party from the United States Naval
Observatory. Stations on the central line were occupied by the ltalian astronomers, including the
Padre Secchi, Professor Cacciatore, and others.

A detailed account of the rvesults of observations will be found in the Appendix No. 16 of the
report of 1870, ‘

I take this opportunity to mention the kindness of Henry Suter, esq., Her Britannic Majesty’s
vice-cousul at Larissa and Volo, who, when it was contemplated to send a party to Larissa,
aftorded every facility for the prosecution of inqguiries; and was in readiness to assist furtber, if
it had been expedient to occupy a station near that city.

The general charge of the observations to be made in Spain was assigned to Professor Joseph
Winlocek, director of Harvard College Observatory, Cambridge, Mass., with Assistant George W,
Dean, of the Coast Survey, as executive officer.

The party of eleven persons from the United States was organized early in October, 15870,
Nearly all were scientitic observers, and had been so engaged during the total eelipse in August,
1869,

Two English and one Spanish observer joined the expedition at Jerez, and it is highly gratify-
ing that notwithstanding the unfavorable weather on the day of the eclipse, most of the observers
were quite successful.

It being desirable to obtain as far as practicable in advance, information in regard to the
meteorological conditions of the winter climate of Southern Spain, Assistant Dean, before leaving
Eungland, collected statistics which proved of much value in selecting the locality in Spain for
observing the eclipse. Mr. Dean was cordially assisted in his inquiries by the Astronomer Royal,
and by several members of the Royal Astronomical Society.

Professor Winlock, Capt. O. H. Ernst, of the United States Engineers, Professor C. A. Young,
Professor S. P. Langley, Professor Edward C. Pickering, and several other members of the expedi-
tion, sailed from New York for Liverpool early in November and reached Loudon about the middle
of thiat month., Most of the instruments and equipments were reshipped at Liverpool for Gibral-
tar, arriving at the latter port near the close of November, and from thence were forwarded by
steamer to Cadiz,

The intormation obtaiuned from commanders and chief officers of steamers plying between
England and Mediterrancan ports, in regard to probabilities of weather, was confirmed by the
observations of other gentlemen, who had long resided in Southern Spain. Comparison of state-
ments showed that the prospect for fair weather on the day of the eclipse might be hoped for at
poiuts ou or near the Atlantic Coast.

The geographical position of Jerez being favorable; with good facilities for transportation by
railrvad from Cadiz, Professor Winlock decided to make the necessary arrangements for observing
the eclipse near that place.

The principal station was located about a mile northeasterly from the city, in an olive grove
belonging to Messrs. Richard H. Davies and brother. These gentlemen placed their grounds and
buildings at the disposal of the expedition, and their constantaid and generous hospitality to all
the observers during their stay at Jerez is gratefully acknowledged.

Some delay was experienced iu obtaining lumber and other materials, but all difficulties were
readily met. On the 16th of December the instruments were in position, and good’_b}‘)servations
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for time and latitude were made by Assistant Dean and Captain Ernst, assisted by Mr. ITenry
Gannett, of Harvard College Observatory.

These observatious were repeated on several favorable nights, immediately preceding the day
of the eclipse, at which date the latitude and local time at the eclipse station bad been well
determined, completing the necessary arrangements for observing the phencmena.

The day preceding the eclipse was unusually pleasant, but about midnight c¢louds began to
cover the sky, and in a few hours the rain fell rapidly, with a strong wind from the southwest,
The prospeets for success on the morning of the 224 of December were exceedingly doubttul;
nevertheless, each observer continued to perfect his arrangements, hoping that before the beginuing
of the eclipse the clouds would open, and give an opportunity to all to complete the observations
s0 earnestly desired. These hopes were in the main realized.  The time of the *first contaet™ was
successtully recorded by Assistant Dean, and a few seconds later the pliotographer of the expedi-
tion, Mr. O. H. Willard, of Philadelphia, obtained a good photograph of the sun. During the
progress of the eclipse Mr. Willard, with the assistance of Mr. J. Mahoney, took fourteen photo-
graphs of the eclipse, one of them exhibiting very satisfactorily the coronal structure during
totality. The equatorial telescope used by the photographer has a focal length of about seven
feet, with an aperture of six and a half inches, corrected for actinic rays. This instrument and
several others for the service were furnished by Professor Winloek. The photographic telescope
used by Mr. Gannett had a foeal length of about thirty-five feet, with an aperture of four inclies.
This telescope was firmly adjusted in a horizontal position, receiving the solar rays from a movable
heliostat near the objective. Mr. Gannett obtained five photographs in the course of the eclipse,
but owing to partial obscuration by clonds they were not entirely satisfactory.

The time at which each photograph was taken wus recorded by the chronograph,

Spectroscopic observations upon the sun were made by Professor Winlock with two prisms,
attached to a tive and a halt inch achromatic telescope. Professor Winlock lhad devised a very
complete apparatus for recording the positions of the lines seen in the spectroscope as rapidly as
the observer could point upon them, and with a precision equal to meusurements with a microwme-
ter. Before leaving America,-each spectroscope for use in Spain was provided with this apparatus,
which consisted essentially of a steel point or graver, movable by a micrometer-serew, so that in
pointing upou any line seen in the spectroscope the exact position of the line would be recorded
upon a small silver plate, when the observer pressed the graver key. DIrofessor Winlock observed
a faint continuous spectrum, without dark lines. Of the bright lines, the most conspicuous was
Kirchoff, 1474, which was seen in all the spectroscopes.

Professor Young, of Hanover, N. I1., used a new spectroscope, recently designed by him, and
constructed by Messrs. Alvan Clark & Sons, of Cambridgeport, Mass. It hias a train of six prisms of
heavy flint glass, each two and oune-fourth inches high, and having a refracting angle of fifty-five de-
grees. Aseventh half-prismtollows,on the back of which is cemented a right-angled prism, by which,
after two total reflections, the light is sent back through the upper part ot the same train of prisms
until it reaches the observing telescope. A deseription of this instrument has been published by
Professor Young in our scientific journals.

With this spectroscope attached to the Dartmouth College equatorial, having a focal length of
nine feet, and aperture of six and a half inches, Professor Young was enabled to watch the occul-
tations of the protuberances, and announce the approach of the moon several seconds betore the
“Aivst contact.” With the slit of the spectroscope placed tangentially at the moment of obscura-
tion, the field of the instrument was filled with bright lines.

Mr. Pye, a young gentleman who assisted Professor Young, saw this with a spectroseope of
one prism. ’

Mr. Abbay, of Wadham College, Oxford, also observed with a spectroscope, and his results
were soon after published in the English journals.

. Professor Langley, of Allegheny, Pa., observed the strueture of the corona with a grand
achromatie of four inches aperture, and a power of abont one hundred and fifty. Te reports that,
on the closest scrutiny of the part nearest the sun, nothing was scen but a nearly uniform diffused
light, except that one dark ray in the field was noticed to be absolutely straight, and nearly radial,
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The outline of the corona was roughly quadrangular, the larger diagonal making an angle of nearly
forty-five degrees with the vertical. Professor Langley also used a Savart’s polariscope, which was
attached to a small telescope of one and a half inches aperture. Daring totality the bands were
distinctly seen on the corona, and were brightest where normal and tangent to it. As the polari-
scope was slowly rotated, no marked change of their brightness was seen during the whole revo-
lution, and they presented the appearance and characteristics of radial polarization.

Captain Ernst oceupied an elevated station about half a mile northwest of the principal
eclipse-station, His observations were upon the general appearance of the corona and landscape
during totality. Mr. Gordon, who resides in the vicinity, was at the same station, and made an
excellent sketeh of the corona. _

Professor Pickering, of Boston, also oceapied the station last mentioned, and successively
used an Arago polariscope, one of the Proymowski form, and a Savart, and obtained similar results
with each, which indicated the radial polarization of the corona.

The light covering the moon’s disc was observed to be polarized throughout in the same plane,
and the observations showed that the Aragoaud other polariscopes dependent on eolor, were suffi-
ciently delicate to determine the plane with accuracy.

Mr. Ross, at the same station, used a modification of the Bunsen photometer, and obtained
several accordant measurements, showing that the light was about equal to that of a candle burn-
ing at a distance of two feet.

‘While the preliminary observations at the ¢“Olivar station,” at Jerez, were in progress, a meridian-
line, one hundred and forty-six metres in length, was established and carefully marked with stone
posts by Assistant Dean. ’

With the friendly co-operation of Captain Pujazen, director of the San Fernando Observatory,
arrangewents were also made for exchanging clock-signals by telegraph, for the purpose of deter-
mining the longitude of the Olivor station, but the eontinual stormy weather prevented the execu-
tion of this work. Assistant Dean acknowledges the valuable assistance rendered by Capt. José
S. Montop, chief of the Spanish Coast-Survey, who, in addition to other data farnished, kindly
offered to connect the American eclipse-station by triangulation with the Spanish survey.

Captain Montop’s observations place the longitude of our eclipse-station, at Jerez, 4* 53”3, or
197, east of the observatory at San IFernando, which would give for the Olivar station approxi-
mately 4" 43™ 42%1 east of Washington.

The expedition was suceesstul, and results of great value have been obtained. In the appendix
(No. 16 of the report of 1870) will be found the details noted by the several observers.

MAGNETISM.

Observations made by the field-parties for determining the magnetic declination, dip, and bori-
zontal intensity will be mentioned in connection with other processes of the survey, to which the
observations were incident in several of the coast-sections.

At the magnetic station on Capitol Hill, in Washington City, Assistant Charles A. Schott
recorded, in June, a complete series, and from his observations deduced the declination, dip, and
intensity. His successive yearly results make parts in the discassion of the seenlar variation at
Washington City. '

In several instances, within the year, observers not connected with the survey have availed
themselves of the means afforded at the standard station for testing and comparing their mag-
netic instruments. Those now in use in the Arctic expedition, under Captain Hall, were adjusted
by the assistance of Mr. Schott. The instruments nsed by the exploring party of Lieutenant
Wheeler, in the region of the Colorado River, were tested at the same station. Assistant W. H.
Dall, now on the coast of Alaska, is provided with the means of making reliable maguetic observa-
tions; all the instruments for use under his direction having been compared at the station on Capi-
tol Hill just previous to his departure for the Aleutian Islands.

Late in November, when the iron steamer Hassler was about to sail from Boston, Assistant
Schott, at my request, made elaborate observations for testing the magnetic condition of the vessel,
and for determining the heeling error, and such other data as might be requisite for the effective
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use of the compasses in steering. The application of instruments provided as tests, and whieh
were left on board, was fully explained by Mr. Schott. As practical illustrations e measared the
dip, the ratios of the horizontal and vertical intensities, on shore and on the vessel, and the devia.
tion of the standard compass for the heading of the vessel at the time. Lieutenant Marray 8. Day,

~of the Hassler, assisted in these observations.  The records and manuals on the deviation of com-
passes on board of iron ships were left in the charge of Dur. Iill, who accompanied the hydro-
graphic party in the Hassler.

OBITTUARIES.

The year 1871 has been unnsually marked with sadness to us by the prematuare death of five
of the younger men attached to the Survey, each of whom was known among his associuates and to
myself a5 of the most active and useful in his grade.

To the hydrographic division the change thus wronght has been especially severe. The record
of deathsincludes one of its most trusted members, dnd two thoroughly-trained aids, who had given
great promise of efficiency in hydrographic pursuits.

Sub-Assistant William W. Harding died of typhoid fever at Philadelphia on the 23th of Sep-
tember, suddenly closing, in the midst of special adaptation and earnestuness in duty, a period of
twelve years of service. At the date mentioned his party was engaged in hydrograplic work on
the coast of New Jersey. Summer and winter, for several years previous, he had unremittingly
pushed similar duty to complete the survey of the brauches of the Chesapeake Bay, Limself tracing
the shore-lines, and in large results giving sare evidence of patience, energy, and skill, ITe had
in full measure all the qualities desirable in his profession. In him & cultivated mind was ready
at any time to be enforced by a strong will, and the ntmost which could thus be done in any direc-
tion lie had of himselt subordinated to the interests of the work committed to his charge.

The social qualities of Sab-Assistant Harding endeared him to all in the Survey, and to a large
circle of Iriends outside of its membership.

Arthur F. Pearl and George W. Bissell, two hydrographic aids of great merit, were drowned
near Apalachicola, Fla., on the 26th of February, together with four men of the party on service
in that vicinity. The disaster resulted from the upsetting of their sail-boat in a very sudden squall
of wind on their return to the anchorage of the schooner Silliman, whichk was about four miles off;
after having attended church at Apalachicola.

These aids were young men highly valued for their confirmed moral worth, and for industry
and attention in the performance of duty. Both were good sailors, and, besides being well quali-
fied in other respects, they had evinced strong inclinatious toward the hydrographic service. In
that branch their thorough training had bLeen strongly seconded by their own native energy and
readiness to encounter any dangers incident to the course of duty.

During several seasous the senior aid served in Chesapeake Bay, in the party of Sub-Assistant
Harding, whose subsequent untimely death has been already mentioned. TFor the winter service
of 1870, Mr. Pearl, at his own request, was transferred to the warmer air of a station on the Gulf
coast, his over-exertion in the Chesapeake hydrography having brought on hemorrhage of the
lungs. His amiable companion, Mr. Bissel, had been previously associated with several hydro-
graphic parties in different sections of the Atlantic coast.

Harry 8. Hein, junior clerk in the office of the disbursing agent, died at his home in George-
town, D. €. on the 17th of September, having just passed the twenty-first year of his age.

Under the eye of his father, and by implieit filial obedience greatly endeared, this estimable
young man recently entered upon the discharge of duties pertaining to the accounts of the Survey,
He was then robust and without any symptom of the rapid deeline which, after a short iliness, ter-
minated in death. The break thus made in a loving family-circle strongly moves our sympathies,
.and our regret for the loss to the service of so much promise. In the short perviod of his service,
Mr. Hein had won regard by his amiable deportment and by readiness in business.

John H. Diggs, colored messenger, died of consumption, at his own house in Washington, on the
12th of July, aged thirty-six years. Before the close of boyhood he came into service in the Goast
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Survey Oftice, and his intelligence and tact, shown in years of personal attendance on the Superin-
tendent, kept for him the unvarying esteem of the late Professor Bache. The same qualities soon
won my personal regard. 1 valued him also as a man who had ripened in knowledge by constant
devotion to the interests of his ofticial superior.

A few years ago, when stricken with pulmonary weakness, John was assigned to such service at
the Oftice as least taxed his vital strength. The progress of disease was not lessened, yet his
duties were performed with but few intermissions until a few weels before his death.

PART II.

In this part of thereport will be given short abstracts of the work done by the several parties.
The notices will be, as heretofore, arranged in geographical order, heginning on the Atlantic with
the coast of Maine, and closing with mention of work done on the coast of Texas. On the Pacitic
side, the most southern site of work will be mentioned first, and others in geographical order
going northward, the notices closing with mention of arrangements made for hydrograplic service
on the coast of Alaska.,  Iield-work at poiuts intermediate Detween the Atlantic and Paecific will
be placed in conformity with the longitude of the sites.

Henee reports on the determination of geographical positions in Ohio, Illinois, Kentucky, and
Missoari will Le classed with abstracts of work done on the coast of the Gulf of Mexico. The
statements, concise as possible, will be limited generally to meotion of the sites, names of the
assistants employed, and brief mention of statistics. Before entering upon these details, a few re-
mirks are due to the distinctive branches of the work.

The progress of the triangulation on the Atlantic and Gulf coasts during the past year has
fully realized the views which were embodied in wy estimates of September, 1870. No plan, how-
ever, in regard to special localities, made out a year in advance, can be adhiered to in every detail.
Unforeseen emergencies arise, and calls are made for special information. To such contingencies
the extended operations of the survey have been subject doring recent years in the interests ot com-
merce and for other public uses. Ience, while the triangulation has not been continued at every
locality proposed in the estimate referred to, other sites, and sometimes other duties, have been
substituted, according to the necessities of the service. In some cases, parties have been concen-
trated, where immediate results were advisable,

Including the usual reconnaissance and astronomical work inseparably connected with the tri-
angulation, thirteen parties have been engaged in the course of the year at twenty-seven sites on
the Atlantic coast and Gulf of Mexico. This isexelusive of other branches, in one or otherof which
partics have operated within the year on the borders of all the seaboard States of the Union,
excepting Delaware and Alabama,

In aecordance with the recommendation contained in my preliminary report of September, 1870,
a small appropriation was made by Congress; at its last session, for commencing the geodetic con-
nection between the Atlantic and Pacific coasts, and for the determination of points in any of
the interior States which may require them as the basis for State surveys, or for the construction
of State maps. The expenditare of part of that small sum has already revealed a considerable
error in the hitherto accepted geographical position of so prowinent a point as Columbus, Ohio.
It is certain that any expenditure which may be made for this purpose will soon be repaid to the
General Government by the more accurate information thas acquired in regard to distances, or the
length of post-routes, upon which contracts for the postal service are principally based. By the
1st of July, at which date the appropriation became available, applications had been made by the
governors of New Hampshire, Ohio, Indiana, and Missouri for the determination of geographical
positions within the limits of their respective States. Accordingly several parties were assigned,
and have been engaged in this duty and in the geodetic connection during the past five months.
Statements in detail of their labors aud results will be found further on in this report. Near the
end of November last, the governor of California made a similar request.
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O the 1st of Deecewber, 1870, a comimmunication was reesived from the Fou. G. €, Walker,
governor of Virginia, applying, in conformity with a joint resolution of the ceneral assembly of that
State, “for the assighuient of a competent corps of surveyors to the duty of ascertaining and
locating the true boundary-lines between the State of Virginia and the States of Marvtand, North
Carolina, and Tenunessee™  Ou the 13th of January ast a somewhat similir application was made
by the Hon. Oden Bowie, governor of Mavyland, in terms as follows: “ Dy un act of the general
assembly of Maryland, of 1863, a commission was appointed to meet a commission to be appointed
by the State of Virginia, to settle and adjust the boandary-line on the eastern shore of the Chesa-
peake Buy, between the States of Virginia and Maryiand, It is partienlarly desived that the
survey tequired in this work should Le made by the most competent and experienced corps of
surveyors., I, thevefore, ou the part of Maryland, apply to you for the assignment of such a corps
from those engaged in the Coast Sarvey.”

These applications were referred to the Department, with a recommendation that they should
be favorably considered. The approval of the Secretary of the Treasury was given in February,
with the understanding that the operations of the pavty detailed should be confined to the work of
ascertaining and locating the ¢ true boundary-lines between Virginia and Marviand, ” and “that all
proper expenses ineurred be paid by the States interested,”  In pursuance ot this anthority, Rich-
ard D. Cutts, esq., the assistant in charge of the secondary tiiangulation, was requested to take
general chiarge ot the proposed surveys; to meet the joint commission, and, after consultation, to
make the necessary arrangements for the prompt execution of the work. It was not, however,
until the 17th of November last that a meeting of the commission was called at Oristield, Md., to
which point Mr. Uutts proceeded a few days afterward. A majority of the Maryland commission-
ers not being in attendance, and the zeason for field operations being nntavorable, considering the
delay that must oceur before a surveying party, at the short notice given of the meefing, conld be
organized, the sarvevs were posiponed. The commission adjourned to meet in May next.

In a general review presented by Assistant Catts, 1 recognize the special advantage of his
services in the study of details counected with the secondary trinngulation.  To him is due also the
recognition of valnable suggestions for commencing the defermination of points in the interior,
the plan for which was settled early in the swinmer by a reconuaissance in the Western States, in
which I was aceompanied by Mr. Cuotts.  Previousty he had completed the computations resulting
from an extended series of observations and measarements for determining the heights of geodetic
stations in Section I, Late in June, Assistaut Cutts organized his party and prosecuted field ser-
vice near Mouunt Holly, mention of which will be made in its place in the body of thisreport. In
the course of the season he reviewed the progress of several of the triangulation parties in the
field, including those engaged on Lake Champlain, and there made arrangements for extending the
trinugulation northward to the United States boundary, by parties avatlable for that service from
other sections after wid-summer.

In field topography, under the general charge of Assistant H. L. Whiting, satisfactory
progress has been maintained.

As most of the important points along the Atlantic coast have been covered by loeal surveys,
the basis is well laid for systematic operations in the execution of general progress worl. Special
attention has also been given and special force assigned to the filling up and completion of various
gaps in work which earlier demands for the sarvey of particular localities made unavoidable.
During the current surveying yvear detached sarveys have been united on the coasts of Tlorida,
South Carolina, Virginia, Rhode Island, and Maine, so that the coast topography is now continu-
ous from below Saint Augustine, Florida, to Broad River, South Carolina; and from Beaufort Har-
bor, North Carolina, to Penobscot Bay, on the coast of Maine. The particular gaps in former work
which have been closed during the current year are as follows: Nassau Inlet, I'lorida, between
Savannabh River and Broad River, South Carolina; on the sea-coust of Virginia near Cape
Charles ; on the lower islands in Narragansett Bay, Rhode Island; between Saco River and Richmond
Island, and in the upper reaches of the Kennebec River, Maine.

In general progress work the coast topography has bLeen carried forward on the Gulf coast of
Florida and Louisiana, on the interior shores of Pamplico Sound, North Carolina, and in the resurvey
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,
of the sea-const of New Jersev, made necessary by the changes in its sandy inlets and beuch
formation, On the coast of New England needtul resarveys have been made on the outside coast
of Rhode Island ; and aetive operations have veen continued in Penobscot Bay and Monnt Desert
Bay, on the coast ot Maine.

The survey of the topography of the northern part of Lnke Champlain has been completed under
the general direction of Assistant Whiting.  On notice and application from the State board of
harbor commissiouers of Massachusetts, in reference to certain changes on the sea-coast of the
State, special surveys have been made of the barbors of Edgartown, Vineyard Haven, (formerly
Holmes’ Hole,) and Nantucket. the resurvey at Edgartown Harbor reveals one of the most
important physical changes which has ocenrred on this section of the coast for many years, and’
the change involves the destruction (unless measures are taken to preserve it) of one of the most
valiable harbors of refuge on the Atlantic sea-board. The subject of these changes, with the
details of results, will be treated in reports from the ofticers who made the special sarveys.

Besides the charge ot details for plane-table work and the inspection of such tield-sheets as
required resision, Assistant Whiting has vetained lis advisory connection with the State board of
harbor commissioners for Massachusetts.  This, although iucidental, has become an important and
arduous service, aud has maintained a desirable relation between the General Gevernment and the
Commonwealth of Massachusetts in the improvement aud preservation of harbors on the extensive
and important sea-board of this State.

The hydrograplic inspector, Capt, C. P. Pattersen, has provided as usual for the transportation
of the ficld parties needing vessels, and tor the service afloat.  The relation is direct between the
fiedd-work and hydrography, and both, for the earliest productive nses, are dependent on the condi-
tion of work in the drawing and engraving divisions of the office. Hence the allotments for
bydrographic service are made to supplement the field-work, and, when praeticable, to complete
the charts that may be furthest advanced toward publication. Among the details in the care of
the hadrographic inspector are the notes of dangers, and sailing directions for charts, the eorrcet
marking on them of buoys and other aids to navigation; inspection of' the sheets when marked
with soundings, and the selection from all the soundings of such as will represent without needless
repetition the hydrographic features of places where surveys have been made.

To the ordinary duties and responsibilities of the bydrographic inspector have been added
within the year others growing ont of the necessity for replacing vessels that have worn out in the
gervice.

The details of work on the Pacific coast will be given ir the body of the report, under the head
of Sections X and XI. 1 am specially indebted to Assistant George Davidson, who makes his in-
timate knowledge of that e st effective by suggestions, for placing the several parties to the best
advantuge for the public service,  The operations of his own field party will be stated in geograph-
ical order in the two sections.  Assistant Davidson made available at the carliest moment the
telegraphic lines recently passed along the western coust, for the determination of longitude, and
has thus, and by latitude observations, largely added to our list of reliable geographical positions.
The trequent recurrence of Lis name in Appendix No. 1, which shows the distribution of parties
during the year, is evidence of characteristic energy and devotion to the public welfare. Ior the
Coast Pilot of California, Oregon, and Washington Territory, written by Assistant Davidson, and
already published in several editions, he collected further materials while passing to and fro within
the present year between Sau Diego aud Olympia.

In addition to regular datics Mr. Davidson made a thorongh comparison of the working
weights and coin weights, and tested tl:e balanves now in uge in the branch mint at San Franeisco.
This examination was undertaken at the special request of the Treasury Department. The neces.
sity for such accuracy as can be maintained only by rigid examination, repeated from time to time,
will be understood on mention of the amount coined, which, at San Francisco, rises to nearly thirty
millions of dollars in a single year.

Under the head of Sections, beginning at the northeastern boundary on the coast of Maine,
will now be given brief reports of cach of the separate operations of the year. A condensed view
of the field service, conformable in arrangement to the several abstraets, is shown in the Appendix
No. 1.
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SECTION L.

ATLANTIC COART OF MAINE, NEW HAMPSHIRE, MASSACHUSETTS, AND RUHODI ISLAND, INCLUDING
SEA-PORTS, BAYS, AND RIVERS, (SKeTen No, @)

Hydrvography southeast of Moose-a-bee Redacl, Me—Soundings which were made last vear
developed the roadstead known as Moosze-a-bee Reach, and also the hydrography of the approaches
to it east and west.  In order to complete the survey of the vicinity a parfv wax sent inJaly in
charge of Sub-Assistant Horace Anderson, with the schoouer Silfiman. The outer Jedges in the
southern and southeastern approach were defined by soundings in the course of the month of
August. Mr. Anderson then completed the bydrography in the vicinity of the larger islands,
and added such details as were needed to the three sheets of the survey of last year. Many
dangerons sunken ledges were developed by the supplementary soundinus.  The statisties of this
work, which was closed on the 16th of September, will be included under the next Lhead,

Hydrography of Prospect Harbor, Mé—This hydrographie survey occupicd the party of
Sub-Assistant Anderson from the 18th of September until the 20th of October, An accident to
the boiler of the smuall steam-launch Sagadakoe, which was in the service of the party, ocemrred a
few days after the soundings were taken up, and rendered the vessel useless tor the remainder of
the season, The hydrograpby was of necessity proscented with the schooner Silliman.  Among
the developments at Prospect Harbor were included the dangerons ledges which lie abour a mile
south of the entrance. Sub-Assistant Anderson was aided in this section by Messrs, C HL Van
Orden and L. B. Pleasants. The statistics subjoined include the work done in the approaches to
Moose-a-bec Reach :

Miles run in sounding. ..o .. . oL 340
Angles measured. ... ... ... ..., G R 4. 507
Number of soundings.. .. ... ... ... L. e e e 18,827

In the early part of the year Mr. Anderson conducted a hydrographic party in Section VII,
as will be further mentioned under that head. He is now waking preparation to return to the
same site of work.

Topography and hydvography of Somes’ Sound, (Mount Desert Island,) Me—The survey of
this harbor was made in the course of the summer by Assistant J. W, Donn with a party in the
schooner Scoreshby.  Southwest Harbor, an indentation ou the western side of Somes’ Sound, and
all the islands in the vicinity were included, and ave represented ou the resulting chart. (See
sketch No. 18 in report for 1870,)  The topographical details, as usual in this section, are intricate,
but permanent in character. Ience the plane-table sheets, whichh year by year pass into the
archives, may be expected to represent for a long time to come the surface features of this part of
the coast of Maine. The details presented by Mr. Donn truly depict the ground passed over by

8

his party. Statistics are subjoined of the field-work and soundings which were completed in
October:

Miles of shore-line surveyed ..... e e e e 104

Miles of roads .. ..... e e e e e e e e 37

Area of topography, (square miles) .. ... ... .. ..ol 28

Miles run in sounding . . ... .. e i s e . 467

Angles measured. . ... ..o L L e e e 3. 841

Casts of the lead....... e 20, 583

Tidal observations were carefully recorded as usual while the soundings were in progress.

Sub-Assistant L. B. Wright was attached to the party in the Scoresby. Ile had previously
assisted in the party in Section III, where Mr. Donn is now in readiness to resuwe field-work,
Myr, Wright is under instructions to conduct a hydrographic party in Seection INX,

Topography of Seal Harbor, Ale—This harbor of refuge’is a recess in the southeastern part
of the Fox Island group at the entrance of Penobscot Bay. The plane-table work recently tarned
in by Sab-Assistant H. M. De Wees completes the topographical survey of the islands, including
the shores of the harbor, of which the area is about three and a half square miles, The water-
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space is greatly crowded with small islands and ledges, aud these are such that the harbor is not
pavigable at low water,

Mr. De Wees resumed field-work in this section on the 5th of August, and closed the snrvey
on the 19th of Seprember. He had been previously employed in Section VIIL The statistics of
the sheet showing the vieiniry of Seal Harbor ave as foliows :

Miles of shore-line traced .o il e e 27
Miles Of TOAdS . Lo . e i 34
Areca of topography, (square miles) . ... il e e 5

A tracing from the plane-table sheet was furnished to Assistant Webber, who, being then
engaged in the general hydrography of Pencbscot Bay, ineidentally developed the ledges in Seal
Harbor. Sub-Assistant De Wees has been assigned to service for the winter on the Gulf of
Mexico.

Topography of Deer Isle Thoronghfare—~The plaue-table survey of this pass Letween the large
islands which bound Isle an Haut Day on the eastward, has been made by Assistant W, H, Dennis.
As usual in the work of thi<*vicinity, the shorves of all the adjacent small islunds were traced at
low water, and many ledges were detined.  Ficld-work for the season was closed on the 3d of
November.

On the western side of Penobscot Bay, Assistant Dennis completed the topographical survey
of the Muscle Ridge Islands, where the work of Lis party was commenced on the 10th of July.
He was aided in the service in this section by Mr. A, P. Barnard.

The statisties of the twe planc-table sheets arve subjoined :

Miles of shore-line fraced .. ... e e e e e e e e e 45
Miles Of TOnAS . . e e e e et e 2
Area of topography, (square miles) ...... .. ... ... R £

Tield-worlt previously done by the party of Mr. Dennis will be mentioned under the head of
Section VI, He iy now completing arrangements to resume plane-table duty on the coast of
South Corolina.

Topography of Penobsceot Bay, Me——In the middle of July Assistant . W. Dorr resumed
plane-table work near Camden, Me., and extended the topography of the western side of Penob-
soot Bay toward Belrast.  Assistant C. L. Iardella at the same time worked on the shorves of Bel-
fast Bay with a separate plane-table.  Mr. Dorr’s sheet at its upper limit ineludes Knight’s Point
and the details sonthward to Spring Brook in the vieinity of Camden, Westward it takes in part
of Meguuticook, one of the Camden IHills, and shows the surface features to an average breadih
of about two miles in going northward.,  Knight's Point on this sheet is an important landmark
for vessels bound up Penobscot Bay. The harbors or roadsteads of Lincolnville and Duck Trup,
which are slight indentations, appear on the lower sheet of thissurvey. These have no protection
from bay winds, but the mouth of Duck River offers a swull inner harbor at high tide for vessels
of light dranght. At low tide the chaunel is nearly dry.

Along this part of Penobscot Bay the topography is much broken. The clevations are high,
and being shore characteristies they will be represented npon the final charts. On the topograph-
ical sheet of Assistant Dorr heights are shown ranging from four hundred and fitty to about four-
teen bundred feet. For the tertiary triangulation needed in this part of the work, signals were
set up under the direction of Mr. Dorr by the Aid, Mr. W. E. McClintock, who subsequently
occupied the stations with a theodolite. Some points thus determined had been previously fixed
by means of the plane-table, and proved to be closely coincident, showing the completeness of the
projections sent from the office for plane-table work. Above Kuight’s Point Assistant Dorr traced
the shore-line on a second sheet, to provide for the advance of the bydrographic party of Assistant
Webber, leaving the details for completion in another season.

Trom the northern limit of' the plane-table sheet last mentioned, Assistant Iardella extended
the survey northward to include the shores of Delfast Bay. DBy the close of September he had
completed the topography near the town, and then extended the survey eastward around Moose
Point, making the work conformable with that of Assistant Dorr. By means of points already
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determined the survey about Belfast can be readily joined next season with the detailed topography
near Camden.  The statisties of the two parties are ax tollows

Miles of shove-ine surveyed oo oo in oL L Lo
Miles of rivers and Stremms .o .o Lo e Lo 83
Miles of roads . 136
Areca of topography, (square milesy) ... ... ... . e e R 31/

The field-work of Mr. Dorr, here described, was suspended on the 13th of October, A very
large area was mapped Dy the same party in the preceding winter, mention of which wiil be nrade
under the head of Section IV,  Assistants Dorr and Iardetla are now making preparations to re-
sume tield-service in that section.

I visited the eamp of M. Dorr, near Lincolnville, Me., in August lust, and took pleasure in
noticing its neatness and economy. Ile is energetic in the ficld and by forecast saves time. 1 eould
readily identity the details of his work as faithful representations of the features along the Penob-
scot Bay.  The details then on the plane-table sheet of Assistant Iarvdella showed also untiving
patience to secure accuracy.  Mr. Tardella kept the field until the middle of November, and (Leun,
together with Assistant Dorr, proceeded to topographical duty in Section IV,

Topography of Ixlcboro, (Penobseot DBay,) Me—The survey of last year by Assistant A, W,
Lougfellow included the islands it the western part of Penobscol Bay, below Isleboro, and also
the lower part of that island, ot which the total length is about eleven miles.  In the latter part of
May plane-table work was reswmned at the limit reaciied last scason.  TFrom thence Mr. Longfeliow
continued the detailed survey norvthward, aud inclunded the entire ares of Isleboro. Ax usual,
all the islets and rocks in view are represented on the topographical sheets. The tield-work was
compieted on the 16th of Qctober.

In August 1 witnessed with great satisfaction the earnestness of Assistant Loungfellow in the
prosecution of this sarvey. Ile was efficiently aided by Mr. Joseph Hergesheimer, o whom de-
volved, toward the end of the season, the completion of the work, in conscquence of the serious
illness of the chief of the party. Mr. Hergesheimer is now onh duty in Seetion VLI, where he was
also engaged during the preceding winter, .

Hydrograply of Penobscot Bay, Me—The hrdrography of Penobscot Bay has been extended
northward from its previeus liwit by the party of Assistant I. P. Webber, working with the
steamer Endeavor. Soundings were taken up in July at the southern end of Isleboro. In the
course of the summer the work was extended to the northern end ot that island, developing
Gilkey's Harbor, Dounty Cove, the chanunel Letween Isleboro and the main, and the eastern
part of Penobscot Bay to Cape Rosier.

On a second hydrographic sheet Assistant Webber plotted soundings mwade by his party in
Seal Bay, a harbor of refuge to the eastward of Long Island, in the Fox Island group, at the
entrance of Penobscot Bay. A small roek, very dangerous to vessels entering from the eastward,
was determined in position near thie Fox Island thoronghfure.

Before taking up work north of Camden, Mr. Webber examined the bar at Tennant's Harbor,
and forwarded to the office some additional soundiugs.

The statisties of the hydrograpbic work are subjoined:

Miles run in SonnAiNgG - .. oot i i i e e 1,092
Anglesmeasured. ... ..l il 7,189
Number of soundings. . ..._... ... .. e e e e 54, 881

Messrs. D. B. Wainwright, 8. N, Ogden, and C. 8. F. Hoffman were attached to the party in
the Hndeavor. Under Sections VI aud VII reference will be made to the previous operations of
Assistant Webber, He is now prosecuting hydrographic duty in Section V.

The arrangements for work in the party of Mr. Webber, and the jadgment shown in prosecut-
ing the hydrography, were subjects of special gratification when I visited his party in August in
Penobscot Bay. Operations were continued until the 17th of October.

Topography and hydrography of the Androscoggin River and Cathance Liver, Me.—The survey
by Assistant C. H. Boyd in this Section develops the water-communication between Brunswick, on
the Androscoggin, and Bowdoinham, at the head of navigation ou the Cathance River. Plane-



22 REPORT OF THE SUPERINTENDENT OF

table work was commenced on the 24th of July. Some additional points needful in extending the
sarvey on the western side of Merry-Meeting Bay were determined by triangulation. In that
service Mr. Boyd occupied six stations with the theodolite. The topography includes both shores
of the Androscoggin up to Brunswick, and the neck of land between Merry-Mecting Bay and Bow-
doinham, the 10ad joining the two towns, and, intermediate between them, the course of Muddy
River. As usual, where the water-level is subject to considerable change, the plane-table sheets
are marked with high-water and low-water shore-lines. Current observations were made in vhe
rivers, and the tides were caretully recorded. The soundings in the two rivers include the naviga-
DLle parts and join with work previously eompleted in Merry-Meeting Bay., A summary of the
statistics is appended :

Signalserected. - ... ... .. D S e 9
Points determined. ... . L e e i 7
Miles of shore-line traced, (low water). ... ... ... o . o il e 45
Miles of roads ... i e e e 31
Area of topography, (squaremiles). ... ... L L. L. e 16
Castsof thelead ...._.. ... ... ... ... e e e 12,377

The two tidal stations were eight miles apart. Between them a line was run with the level to
determine the plane of referenee for the two tide-ganges. Mr. W. 1. Vinal aided in the field-work
until the 4th of October, when he took charge of a hydrographic party, the operations of which
will be mentioned in the next section of this report.

Assistant Boyd completed the field-work near Brunswick in the latter part of October and then
made preparations to resume field-service in Section VIII, where his party bad been engaged in
the preceding winter.

Sailing divections for the coast of New FEngland~~The duty of preparing sailing directions for
the coasts of Maine, New Hampshire, and Massachusetts has been continued by Assistant J. S.
Bradford. In addition to this work, Mr. Bradford was directed to make a final cxamination of
Casco Bay, including the approaches to Portland, in advance of the intended issue of a chart which
will embraece the waters between Cape Small Point and Cape Elizabeth. The examination was
Laborious, owing to the great number of ledges and shoals to be examined, but Mr. Bradford sue-
cesstully verified the hydrography hetween the two points named.

The party in the schooner Joseph Henry also surveyed the approache® to Saco River, including
Winter Harbor and the Pool, and resurveyed the harbors of Cape Porpoise and Stage Island,
The sailing directions heretofore used were revised and sauch additions and alterations were made
as had become necessary. These were due, in some cases, to changes in the buoys, and in others
to developments made by the soundings of this season.

Much of the service by this party was necessarily office-work. Forty-three ledges were exam-
ined, including fifteen which had not been previously deseribed. The statisties are as follows :

Miles runinsounding......... ... e e e R 63
Angles . ... ... A e e e e e e 288
Number of soundings...... ... .. et e e veo.- 6,071

The report of Assistant Dradford was accompanied by sailing directions for all the harbors
between the Damariscotta and Boston.

Operations on the coast of New England were closed on the 1st of November. The vessel
was then laid np at Cousin’s Island in Casco Bay. Mr. E. H. King served as aid in the hydro-
graphic party in this section. Assistant Bradford had been previously engaged in Section VIII, as
will be further mentioned under that head. ‘

Topography of Saco By, Me—The plane-table work required to fill a gap in this part of
the survey of the coast of Maive was resumed by Assistant Hull Adams in Jnly at a point about
three miles north of Saco River entrance. Going northward and eastward the topography was
continued to Spurwink River, where it now joins with the detailed survey of the vicinity of Cape
Elizabeth. Last season the mouth only of Saco River was included in the plane-table survey. 1n
the work of this year the topography of the banks of that river was mapped, and also the vicinity
of Saco and Biddeford. The field-work closed there on the 20th of November. To the north-
ward the details include the roads along Old Orchard Beach, the lower reaches of Little River, and
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Scarborough River; Prout’s Neck and the beach beyond; and the islands and rocks in the vieinity
of Saco Bay.

Asgsistant Adams was aided by Mr. J. N. MeClintock until October, when the services of the
aid were required in Section I1. He rejoined the party, however, at the end of that month and
completed the survey of the Saco River,

The statistics of the season are as follows:

Miles of shore-line surveyed ........ .. oo . iii e, e e ... 70
Miles of outline of shoalsand marsh....... ... . .0 . . . . oo i .. 27
Miles of roads - ... ..o 40
Area of topography, (square miles) .. ... oL oL oL e e 18

After turning in the plane-table sheet of the vicinity of Saco, Sub-Assistant MeClintock was
assigned to duty In Section VII.

Geodetic points in New Hampshire—In compliance with the application of the governor of New
Hampshire for the determination of points for the topographical and geological surveys in that
State, under authority given to the Superintendent by the proviso attached to an item of the last
appropriation by Congress, instructions were given authorizing Prof. E. T. Quimby, of Dartmouth
College, to commence the work in July, when the appropriation became available. The operations
were arranged to aceomplish the particular object desirved, as well as to facilitate the progress of
the geodetic work for the survey of the coast, and for that of Lake Champlain. With this donble
object in view, he was direeted 1o start from the establisbhed base, Honednockh-Unkonoonuc, to lay
out a scheme of secondary triangles in the direction of the lake; to determine such tertiary points
as might be most available and useful for local surveys; and to provide proper bases for the con-
tinuation of the triangulation to the northward and southward whenever needed, the whole to
constitute a thorough reconnaissance for the extension of the primary triangulation to our frontier
on Lake Champlain.

In accordance with his instructions, Professor Quimby took the field on the 1st of July and
spent.that month in reconnaissance and in the erection of signals at the points to be occupied as
secondary stations. These stations were ten in number, as follows: Stoddard Heights, Pollard’s
Mount, Hartwell Hill, Lovell’s Mount, Mount Kearsarge, Stewart’s Peak, Sunnapee Mount, Rattle-
snake Hill, Crotchet Mount, and Mason’s Hill. Signals were also set on Monadnock and
Unkonoonuc.

On the 1st of August the observing party was organized and the measurement of horizontal
ahd vertical angles was commenced at Crotchet Mount, in Hillsborough County. " During the
month of August the aid and one man were employed in erecting tertiary signals at Lyndeborough
Pinnacle, Pack, Monadnock, Barnett Mount, Dunecan Hill, Bald Hill, Nelson Pinnacle, Bacon Ledge,
Tuttle Hill, Hedgehog Hill, Deering Pinnacle, Crany Hill, Cochran Hill, and Mine Hill. DBetween
the 1st and 18th of the month observations were made on the secondary and tertiary signals visible
from Crotchet Mount, as well us upon a number of church-spires and other prominent objeets.
Professor Quimby reports that daring this time only six days of good weather permitted observa-
tions.

On the 19th the party moved to Mason's Hill for the purpose of making at that station the
observations required to complete the parallelogram with Moenadnock, Crotehet, and Unkonoonue.
This was accomplished by the 28th, not, however, without the same experience of haze, clouds, aud
tog, as at Crotchet.

On the 29th of August the station on Stoddard's Heights, in Cheshire County, was oceupicd.
Professor Quimby suceeeded by the end of the month in measuring the angies at that poiut belong-
ing to the triangles around Crotchet, and in thus obtaining the latitudes and longitudes of scveral
new points. .

The period having arrived for the return of Professor Quimby to his duties as professor of
matbematics and astronomy at Dartmouth College, the party was discharged on the Ist of
September. The instruments and eamp equipage were then stored at Hanover.

During the short season of two months signals were erccted aud observed upon in nineteen
townships of the State. The statistics of the work executed arc as follows:
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Secondary angles observed ... . . i e e e e 13
Tertiary angles observed .. ... .. oo oo . 58
Vertieal angles observed. . ... L i e 12
Number of measurements. . ... ool e cr e 1,637

In reference to the determination of points for the special benefit of the State, Professor
Quimby suggests a plan for the erection of tertiary signals which would rednce the expense, and, at
the same time, interest the people in the work,

He proposes to issne, in the form of a printed eirenlar, a minute description of the signal, of
the method of setting it, and a form for describing the station, and to send these circulars to the
authorities of the different towns, with a view to induce them, at the expense of the town, to erect,
under the sapervision of the assistant condneting the observations, such terliary signals, aud at
such points as he may think advisable.

Longitude observations at Cambridge, Mass.—Under separate heads in Section Y11 of ghis re-
port, mention will be made of longitude determinations at Cleveland and Columbus, in the State
of Ohio; and at Falmouth, Oakland, and Shelbyville, in the State of Kentucky, where stations
were ocenpied for observing the total solar eclipse which occurred in August, 1864,

During autumn of the present year, Prof. Joseph Winlock, director of the Cambridge Observ-
atory, was in communication with the observers in Obhio and Kentucky, and exchanged time-
signals with them severally by telegraph for the respective longitude determinations. It is
gratitying to refer to the steady and usetul co-operation of the Western Union Telegraph Company
in affording, free of cost, the facilities for exchanging clock-signals between distant stations, The
work is done at night, and after the telegraph-oftices are closed for business. Nevertheless, much
of the success recorded in our longitude determinations has been due, beyond the use of the lines,
to the assistance cheerfully given by the otficers and operators of the telegraph company. For the
observations required at the western stations the wires in each case were connected with Cam-
bridge Observatory, so that time-signals might pass directly between Professor Winlock and each
of the observers in Ohio and Kentucky.

Edgartoicn, Nantucket, and Vineyard Haven, Mass.—Early in the summer application was made
to me by the JMassachusetts Board of Harbor Commissioners for information whieh should aid
thew in the consideration of certain petitions from citizens of Martha’s Vineyard and Nantucket,
relative to the proposed opening of passage-ways through the beaches of Edgartown and Nan-
tucket Harbors, and the c¢losing of the inlet at the lagoon of Vineyard Haven. In respouse to this
application, partial surveys were made by Assistants H. L. Whiting and Henry Mitchell, in order to
furnish tor the desired conclusions data drawn from the present condition of the places in question.

The coast section, in which these harbors lie, is of special interest because of the wasting of its
headlands, the shifting of its beaches, and the singular tidal phenomena in the approaches by
sound and sea.

As long ago as 1846, Lientenant Commanding (now Rear-Admiral) Davis first called attention
to the physical changes that were in progress along this part of the coast of Massachusetts, and
in the same year Mr. Whiting made his first survey of' the special locality in question. My own
connection with these studies dates back to 1855, when the problems arvising from Mr. Mitchell’s
tidal inquiries were referred to me for solution by my predecessor.

Aside, however, from these cirenmstanees, which give to the neighborhood a seientific interest,
the national importance of the two ports of Martha’s Vineyard entitles thewm to watchfulvess on
the part of the Coast Survey, especially when fears for their utility and permanence are reflected
in the petitions of intelligent citizens. Tn calling upon Mr. Whiting and Mr. Mitchell for reports
concerning the changes, 1 instructed them to make such surveys, each in his own field, as might
seem to them desirable. .

1t appears from these reports that the southern opening of Edgartown Harbor through Cot-
amy Beach bas been closed upward of two years, and this closure bas greatly embarrassed the
fishing interests of the place, and given rise to apprehensions that the main entrance from the
north may #ill up because of the loss of tidal circulation. No shoaling of the main entrance has, how-
ever, yet occurred.  1n the channel-way over the bar the depth has increased one foot within the
last twenty-five years, and is now sixteen feet at mean low water; but within Chappagquiddick



THE UNITED STATES COAST SURVEY. 25

Point a shoaling has taken place opposite the town wharves. This shoaling extends quite across
the channel, but has not seriously diminished the depth. That the apprehensions referred to are
groundless I would by no means imply, but that the harbor, in its principal points of excellence,
remains unchanged after two years of closure, at the sonth beach, is beyond question.

‘There have heen several closures of the Cotamy Beach since the settlement of the island,
and each new inlet has repeated essentially the history of its predecessor. It has first buarst
through the western portion of the beach, then worked to the eastward, till in course of time it
reached the firm land at Wasque, where it made a stand, and finally sncenmbed after a somewhat
protracted struggle for existence.

The levelings over the beach brought into sharp contrast the wind-worn and water-worn sec-
tions. The first gives for contours a congeries of curves; the second two systems of nearly
straight lines. The beach where subject to the action of the wind is covered with irregular sand-
hills, while that portion which is still under the occasional control of the sea presents two sinooth
surfaces declining in opposite directions from a crest-line. The sand-hills scarcely reach the dig.
nity of dunes, but each water-worn section is in form and function a dike, differing, however, from
the artificial structure as usually built in the order of its slopes.

These natural dikes appear to have the same tform of crosssection and nearly the same alti-
tude of crest above the tide, whether observed upou the south shore of Martha’s Vineyard or the
east shore of Nantucket, as if the direction of exposure made no difference.

The survey of the interference tides of the sound and its approaches, made in 1854, hecomes
peculiarly valuable in connection with the schemes for opening the beaches T have referred to,
since we are able to give rules showing at what age of the moon, and at what hour of the tidal
day, the greatest ditference of level between the lagoon and the sea may be expected.

Although the tides of this neighborhood are small, there is a great proportional difference be-
tween the morning and evening tides, between neaps and springs, and between consecutive springs.
Moreover, the winds from different directions are unequal in their effects upon the absolute and
relative elevations of the lagoon and the sea; so that the engineer cannot dispense with the tables
deduced from the observations of Assistant Mitehell, and which are now on file in the Coast Sur-
vey Office.

After parts of the shore-line had been traced, bydrographic surveys were made in the course
of the summer at Vineyard Haven and Edgartown Harbor; aud, in addition, the tides and
currents were carefully studied.

The charts were made by Sub-Assistant H. L. Marindin. Upon them are plotfed in the aggre-
gate 139 linear miles of sounding lines, and depths selected from 20,547 recorded casts of the lead,
the positions of which were determined by 2,016 angles.

The tides were observed at three stations and the currerts at ten, Particular attention was
paid to movements along the bed of the sea, and the record shows about one thousand observa-
tions.

In the report of Assistant Mitehell special mention is made of the energy and skill shown by
Mr. Marindin. The party was also assisted Ly students from the Rensselaer Institute of Troy, N.
Y., and from the Institute of Technology of Boston, who volunteered in their vacations to take
part in this instructive work.

Providence, R. I.—In order to provide for the insertion of the city of Providence in the usual
generalized form on the chart of Narragansett Bay, a compilation from his own and other data
was made by Assistant A. M. Harrison in August. Several years ago he surveyed the wharf-lines
at Providence, and in so doing determined a few triangulation points in the vicinity. The data
then gathered was applied to the existing city map for the compilation referred to, the object
being to show in a general way the prineipal streets in their relation to the water-line. This work
was done at an interval during which Mr. Harrison transferred his party for service that will be
referred to under the next head. .

Topography of Narragansett Bay, Rhode Tsland.—At the date of my report last year the detailed
survey of Narragansett Bay was nearly complete. What then remained was mapped at intervals
during the winter by Assistant Harrison, under whose charge the entire survey has advanced from
the tracing of the shore-lines at the commencement of the work,

) 408
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Sub-Assistant H. G. Ogden, after closing work last winter at the south end of Rhode Island,
and before taking up duty in Section V1L, joined Assistant Harrison at Wickford, on the west side
of the bay, and assisted in adding some details to the surveyin that vicinity. Mr. Harrison, in De-
cember, resumed the outstanding work in the neighborhood of Newport, and by the end of March
completed the detailed survey. In the course of the winter he ran lines with the level, to an
aggregate length of twenty-three miles. The harbor commissioners of Newport having previously
assigned meaus for a minate survey of the wharflines, on a scale larger than that needed for the
chart, Assistant Harrison was authorized, in April, to comply with their wishes. The requisite
triangnlation was made by Assistant Edward Goodfellow. From the twelve points thns given,
Mr. Harrison traced and mapped the entire city front, and the shore-line for some distance above '
and below the city limits, on a scale sufficient for all legal requirements. This work was closed in
May. Soon after, his party was organized for the summer, and, resuming the topographical survey
at Narragansett Pier, extended it around Point Judith. For its progress to the westward, points
were furnished by a party in charge of Assistant Sullivan. As in other parts of the survey of
Narragansett Bay, the work along the north shore of Long Island Sound is intricate, the surface
presenting topographical details of all kinds.

Mr. Bion Bradbury, jr., served as aid in this party during the season, and Mr. Stearns from the
10th until the end of August, when he was assigned to field duty in Lake Champlain. Both are
now under instructions to accompany Assistant Harrison for service during the winter in Section
V1. The plane-table survey going west of Point Judith was suspended early in November, when
the following return was made in statistics :

Miles of shore-line sarveyed. . . ... . ... . ... iiaeiiaaiaaan 70
Miles of creeks and marsh-line surveyed..... ... . . il i 56
Miles of roadssurveyed. ... ..ot i e e ieeaeaaaaas . 72
Area of topography, (square miles) . ..oc. covn Lo i e 204

Tidal observations.—The self-registering tide-gange established last year at North Haven, on
the Fox Islands, as the principal tidal station and point of reference for that part of the coast of
Maine, a general aceount of which was given in the report for 1870, has been kept running continu-
ously. Its record is as nearly perfect as could have been anticipated. The apparatus for prevent-
ing the formation of ice around the moving parts of the tide gauge has worked admirably, so that
no tides have been lost from this canse. This station, judging from the curves traced by the gaunge,
appears to be well suited to the purpose for which it was selected. Mr. J. G. Spaulding, a very
attentive observer, has been in charge, and has also kept up a regular series of meteorological
observations.

Mr. Howland has eontinned the series of tidal and meteorological observations at the Boston
navy-yard. The gauge there has failed to record tides during the coldest parts of winter, owing to
frequent stoppages by ice. To supply the deficiencies in the record, parts have been added from the
curve traced by the experimental glycerine-gauge working beside it. This last, however, has never
yvielded a perfect curve, but generally gives a close approximation. Short series of tidal observa-
tions have been made at several other places in this section by hydrographie parties as usual.
These are primarily for the purpose of reducing sonndings, but the registers lead to valuable results
when studied in connection with those made at the permanent stations.

SECTION 1I1I.

ATLANTIC COAST, AND SEA-PORTS OF CONNECTICUT, NEW YORK, NEW JERSEY, PENNSYLVANIA, AND
DELAWARE, INCLUDING BAYS AND RIVERS. (8krrcu No. 3.)

Triangulation from DPoint Judith westiward.—In order to provide for the extension of the plane.
table survey in this quarter, so as to complete a chart of the western approach to Narragansett
Bay, thirteen points were delermined by Assistant J. A. Sullivan in the latter part of July. TFour
stations were cccupied with the theodolite, the last being in the vicinity of Charlestown, R. L., and
about eight miles west of Point Judith.

Mr, W. H. Stearns aided in the triangulation, and made the field com’putations. The records
ot the work, with descriptions of the stations, have been filed with similar data pertaining to this
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section. Assistant Sullivan communicated the results of his measurements to Assistant Harrison,
and the plane-table survey, which was then in hand, went forward without delay. Under the head
of Section VI mention will be made of the previons oecupation of Mr. Sullivan. His aid, Mr.
Stearns, was on service in that section, and later in the season reported to Assistant Cutts for duty
on Lake Champlain, respecting which further remarks will be made before closing the notices of
work in Section II.

Station marks—From the earliest period of the survey marks have been set in the ground
immediately under the position occupied by the theodolite ar each point determined in the triangu-
lation of the coast. Of themselves the marks are indestructible, and they are so placed as not to
interfere with tillage, or, except where excavatipn may be needful, with any requirement in the
advance of settlements. The stations have been selected generally with a view to their preserva-
tion. Nevertheless, some marks set for future reference may be disturbed by natural changes.
From willful derangement, or removal, they are protected as far as possible by State laws, the
importance being obvious of having at all times the means for fixing geographical positions beyond
dispute. '

‘Within the present year the examinations of Assistant John Farley at some of the principal
stations on both shores of Long Island Sound confirm what was previously known in regard to the
necessity of positive means for preserving the ground-marks. At Montauk Point the depression
was found which indicated the place onee occupied by the signal-pole, but the earthen cone baried
at the foot of the pole bad been dug out and destroyed. Mr, Farley took bearings and measure-
ments sufficient for identifying the station. The marks on Shelter Island, being in a more seques-
tered place, had not been disturbed. Ordinary search for the exact point occupied at Friar's Head,
on Long Island, was unavailing. The vicinity being now a deserted waste that was formerly well
settled and cultivated, the reference marks could not readily be identified, but, in the absence of
other than natural causes, the cone buried when horizontal angles were measured from that point may
be regarded as in position. Tarther westward on Long Island the small marble post set at Clarke
station, in 1863, was readily found. This point is near Manhasset, and will be carefully preserved
by the present proprietor, J. M. Clarke, esq. Three stations on the coast of Rhode Island were
visited. Watch Hill station has not been disturbed, but Mr, Farley took additional ranges and
views for identifying the point. The cone is probably in place on Champlin Hill, the outside refer-
ence marks being found as they were left. Such indications were wanting at Lantern Hill, but the
cone was found in position.

Nickerson station, on the coast of Connecticut, is on an unfrequented hill. The signal-pole
originally used was set between two large rocks, and these yet correspond to descriptions filed with
records of the triangulation. At Williaws’s Hill, also in Connecticat, evidence gathered by Assist-
ant Farley was satisfactory in regard to the security of the station. Sugar-Loaf Hill, farther west-
ward, in the vicinity of New Haven, shows in the circlet of stones and a slight mound, the indi-
cations which were left by the triangulation party.

Evidence of the vicissitudes to which ground-marks are subject was revealed in the examina-
tion made by Mr. Farley of ¢ Yard” station, near Philadelphia. Several years ago he was at the
place, and recorded the position in which were found two pieces of the original earthen cone.
The proprietor of the place, Mr. William Q. Baxter, with commendable intercst, marked the posi-
tion of the fragments by burying a granite bowlder, in which was previously fixed a leaden plate
duly inscribed. Some time afterward, having occasion to move the ground in the vicinity, Mr.
Baxter found the true cone. Assistant Farley visited the station in November, and, by additional
measures and ranges related to the present surroundings, has recorded anew the exact position
which was occupied by the theodolite while the triangulation was in progress near Philadelphia.

The results of his inspection were embodied by Mr. Farley in a special report, accompanied
by sketches showing the vertical and horizontal contour of the ground at each station.

Triangulation and topography near New Haven, Comp.—The work of this year near New
Haven was begun by determining points for the plane-table survey from two stations of the early
triangolation. Mount Carmel was occapied to the northward of the ecity, and Milford station on
the western side of the entrance to New Haven Harbor, For this service Assistant Edward Good-
fellow took the field in June and closed in July. He occupied, in addition to the stations already
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mentioned, three others in the immediate vicinity of the city. After turning in the records of his
triangulation Mr. Goodfellow was assigned to duty, which will be further noticed under the head
of Section VI1I.

As soon as possible after the preliminary triangulation was finished, Assistant R. M. Bache
took up the topographical survey. This region eomprises about a huundred square wmiles, and
geotogically cousists of four ridges of trap and sand-stone, trending in a general north and south
direction, bounded on the north by a transverse ridge of trap, the heights, as distinguaished from
the New Haven plain, varving from about two hundred to upward of seven hundred feet. Ifis
drained through valleys, which are here a broad marsh, there a narrow seam, and again, a central
rising plain diversified by rolling land. The vicinity is of singualar topographical and geological
interest. TIn his report Assistant Bache remarks: “All the various features conducive to beauty
in map delineation are here present, and here, too, plainly legible, is a volume of the ancient physi.
cal bListory of the globe, in which, amid the work of the upheaving, dcpositing, and denuding
forces through leng ages, is seen the rude inscription of the great northern glacier, which molded
these sand-stone hills, grooved and abraded the trap-rocks, and scooped out the valleys.”

The map of a region containing one of the chief seats of learning in our country should
include all the surface-features of special interest. When this work is done Professor James D.
Dana, of Yale College, will represent upon copies of the plane-table sheets the results of his close
study of formations, and thus meet all future inguiry by an example of the best method of geologi-
cal delineation, applied to a minute topographical survey. Assistant Bache employed as aids in
his party members of the scientific school of the eollege, who sonught the inecidental advantage of
instraction in the use of the plane-table. In the recurrence of such instances the country atlarge,
which, in its rapid development, is beginning to offer to skilled topographers a field of labor great
in proportion to the number fitted to occupy it, will be benefited to the extent to which schools
along the sea-board may avail themselves of proper opportunities.

Assistant Bache commenced the survey by running a number of lines of level, the two priuci-
pal being up the central valley north of New Haven. This is a sloping plain nine miles long,
which starts from the height of abont thirty feet at the harbor, and attains an elevation of ninety
feet at the base of Mount Carmel, the transverse ridge of trap before mentioned. Hesays: ‘“Much
curiosity being excited in regard to some of the chief heights, they were, by request, and with
your speeial permission, published, dispelling long-cherished illusion on the subject. Mount Cai-
mel, commouly reputed to be over nine hundred feet in height, is not much over seven hundred.
Ilast Rock, in the very outsKirts of New Haven, once underwent a similar diminution of its
grandeur ; for, as we learn from one of a series of articles published in journal form in the
Atlantie Monthly, entitled, ‘A Virginian in New England thirty-five years ago,” East Rock was
then reputed to be five hundred feet in height, but long since it has been known not to exceed
three hundred and sixty. The popular tendency to exaggeration, growing out of the delight of
wonder, is observable everywhere before the taking of accurate observation, no height or depth
ever being underrated. The effect of special mental training in producing aceuracy is perceptible
even in guesswork.”

The season was generally unfavorable for field-work, but, besides lines of level aggregating
thirty-five miles, and plane-table triangulation giving points within an area of thirty square miles,
Assistant Bache completed over six square miles of the most intricate of the topography. This
area comprises the Quinuipiac River, and its branches and marsh, for two miles and a half from
the mouth; the country eastward to the first main road, and the southern half of Quinnipiac
Ridge, lying to the west ot theriver. The length of shore-line of rivers and other water courses sur-
veyed was thirty-three miles, and of roads twenty-five miles. With the early spring, operations
will be resumed by the party of Assistant Bache.

Survey of Lake Champlain.—The survey of Lake Champlain was resamed in July, and was
coutinued until the close of the season in November. Two triangulation parties, two topographi-
cal, and one hydrographic party have been employed on the lake, some for the season and others
for part only, according to the date of their return from the duties assigned on the southern coast.
The triangulation now extends from Juuiper Island northward to the boundary-line between the
United States and Canada, and covers more than half and the most important part of the lake.
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Two short bases for the verification of the work on the east and west arms were measured near
the boundary. The triangulation was connected with and closed upon the astronomieal station in
New York, occupied in 1845 by Maj. J. D. Graham, United States commissioner for the determi-
nation of the boundary-line, and upon three of the iron monuments marking that line on the
frontier of Vermont. The survey of the shore-line was continued as rapidly as the points required
for its execution were furnished, and the number of parties specially detailed for this duty would
permit, and embraces, with the exceplion of the northern part of the east arm, the entire field
covered by the triangulation. The hydrography was carried on whenever the weather was at all
favorable, the party in charge devoting the season to the broadest part of the lake, lying between
Burlington, the Four Brothers, and %alcour Island, and to a close survey of such shoals and
dangers to navigation as were found to exist. The several branches of work will be briefly men-
tioned in separate notices.

The early date of the appropriation by Congress, oceurring at every alternate year or session
enabled the parties at the south to continue in the field somewhat beyond the end of the ﬁscai
vear in sections where the weather was favorable, and it wuas not, therefore, until the middle ot
August that such of the returning assistants as were available conld be assigned to the operations
contemplated on the lake.

In the mean time, and with a view to hasten the progress of the work, Assistant R. D. Cutts,
then engaged in the triangulation across New Jersey, detailed his aid, Mr. B. A. Colonna, to pro-
ceed to Burlington, Vt., and, with such assistance and means of transportation as could be found,
to make a reconnaissauce of the east arm; to lay out a scheme of triangulation with the usual
guadrilaterals and checks, and to erect the necessary signals. Mr. Colonna reached Burlington on
the 15th of August; was at work on the 19th, and before the close of September the signals,
forty-two in number, were erected at intervals between Kibbe's Point and the boundary, including
two or three on the Canadian shore, required for the determination of points on Missisquoi Bay:
in Vermont. The encrgy and good judgment displayed in the esecution of this duty received the
commendation of the assistants whose future movements depended on his progress and suceess.

On the 28th of August Assistant Cutts finished the observations at Mount Holly, and started
for Lake Champlain to take general charge of the checks and verification required at the closing
of the work on the frontier. After visiting the different parties and making such arrangements
as were deemed necessary, he proceeded to Alburgh Springs, near the boundary, expecting to find
on the neighboring peninsula a site for a common base of verification for the two parallel series of
triangles covering the east and west arms. Not succeeding in this, owing to the broken and rolling
character of the country, he selected two sites, one on a level beach in the vicinity of Rouse's
Point, and the other on the railroad bridge and track over the east arm, for the verification.
respectively, of each series. At the same time a triangulation station, visible from both arms, was
selected for the comparison of azimuth. The work of measuring the two bases was assigned to
Sub-Assistant Perkins.

Triangulation of Lake Champlain.—In continuation of the survey of Lake Champlain, Assist-
ant Charles Hosmer, after returning from work on the coast of South Carolina, took the field in
Jaly in the vicinity of Colchester Point, Signals were set up along the shores of the eastern
channel of the lake as far north as Kibbe’s Point, and intervening stations were occupied with the
theodolite for the measurement of horizontal angles. Points having been thus determined, Mr.
Hosmer resumed the shore.dine survey with the plane-table. Separate mention will be made of
the prosecution of that service. At Kibbe’s Point the triangulation was taken up by Sub-Assistant
F. W. Perkins, and was pushed northward as far as Ball’s Island, to provide points in advanee for
the plane-table parties and for the soundings. Assistant G. A. Fairfield, after closing the season
in Section IV, was instructed to co-operate in the determination of points on both shores of the
eastern channel of the lake above Ball's Island. He commenced angular measurements on the
ist of September, signals for the purpose having been previously set up under the immediate
direction of Assistant Cutts, by the Aid, Mr. B. A. Colonna, as already stated. Sub-Assistant
Perkins having brought up the triangulation to Ball’s Island, joined Assistant Fairfield, and, in.
going farther northward, stations on both sides of the channel were occupied at the same time.
By this arrangement favorable intervals of weather, in a season which proved to be generally
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unsuitable for such work, were improved to the utmost. The triangulation was extended north-
ward through McQuam Bay, and beyond it through the eastern channel to the end of the lake, in
Missisquoi Bay. Two stations of the triangulation done by this party are north of the United
States boundary. Mry. Fairfield closed the triangulation of the eastern part of the lake on the 8th
of October.

For verifying the triangulation which had been brought from the vieinity of Burlington, a
base-line was measured by Sub-Assistant Perkins on the railroad bridge near Alburgh, Vt. This
is about three miles south of the United States boundary. The measurement of the line, which is
more than three-quarters of a mile, differs from the computed length by less than one inch and a
third, In order to verify the triangulation, which at the same time was extended through the
western channel of the lake above Plattsburgh, Mr. Perking measured a base-line at Windmill
Point, on the eastern side of that channel and opposite to Rouse’s Point. The comparison between
the computed and the measured length of the line is satisfactory. The triangulation of this sea-
sou from Colchester Point northward into Missisquoi Bay, including the operations of Assistant
Hosmer, Sub-Assistant Perkins, and Assistant Fairfield, is represented by the following statistics:

Stations oceupied ... . oo Lo i a s 49
Angles measured ... ... e e e i e 313
Points determined . . ... . ... L i e .- 50
Number of observations ............ ..o 7,472

Assistant Fairfield is now engaged in triangulation work in Seection 1V, and Sub-Assistant
Perkins in similar field-service in Section VIIL.

On the 10th of July Assistant S. C. MeCorkle commenced the triangulation of the west arm
of the lake, and the reconnaissance for a scheme of secondary triangles. Owing, however, to the
urgent necessity of points for the plane-table party ordered to that locality, the latter duty was
discontinued, and he devoted his entire time and attention to the progress of the tertiary work.
The triangulation was taken up at the line Crab Island—North Sawyer’s Point, and by the 22d of
QOectober it was connected with the base of verification and with a mark of the boundary-line near
Ronse’s Point. The preliminary computations show a satisfactory agreement between the length
of the line as obLtained by direct measurement, and its length as deduced from the Plattsburgh
base.

In consequence of the ill-health of Mr. McCorkle, which he reported toward the close of July,
Mr. William H. Stearns was detailed for duty,and on the 1stof September was assigned as aid. Inhis
report Assistant McCorkle states that after the 5th of September Mr. Stearns crected six signals
and made all the field observations up to the close of the season, and his zeal and attention to
duty are commended.

The following statisties show the work executed by this party, in addition to which it may be
mentioned that the computations were kept up with the observations in the field :

Bignals erected . ... oo i e e e 26
Stations occupied ... ... ... e e e, 33
Angles measured. ... ... L e e 202
ObSErvations ... o. .. i e ieeaaaan 5, 250

Shore-line survey of Lake Champlain.—Two parties being available after midsummer for tracing
the shores of Lake Champlain, the triangunlation was urged so as to provide points for the comple.
tion of the field-work north of Burlington before the close of the season. This purpose has been
acecomplished. ‘ ,

Assistant Charles Hosmer resumed with the plane-table on the 1st of September at Colchester
Point, and kept the field until the 25th of October. Five topographical sheets were projected,
which he has returned to the office marked to represent the shore-line of the lake on the eastern
side, from Colchester Point northward to Butler’s Island. These comprise in the aggregate one
hundred and one miles of the lake shore. In this survey Assistant Hosmer was aided by Mr. R,
B. Palfrey.

At Shanty Point the work was taken up by Mr. J. N, MeClintock, and extended northward to
Stevenson’s Point, the sheet of work comprising both shores of the eastern channel of the lake,
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and at the porchern extremity taking in the shore of McQuam Bay. Mr. McClintock traced
twenty-four miles of shore-line, and at the end of October returned to field-service near Saco, Me,

Sub-Assistant II. G. Ogden took the field early in August to trace the shoreldine of the west.
ern passages of the lake, with five sheets projected for the purpose. These he filled, and returned
to the office at the end of October. Commenecing at Caomberland Island light-house, Mr. Ogden
defined the western shore of the lake, and the western sides of South Hero and North Hero
Islands, and the entire shore-line of Isle la Motte, and from thence, northward to the United States
boundary, both shores of Lake Champlain. Mr. Andrew Braid aided in this survey, and in No-
vember extended the topography of the eastern branch of the luke from the head of MceQuam Bay
northward, taking within the limits of two plane-table sheets the boundary of Vermont and the
southern shores of Missisquoi Bay. The shore-line traced by the party of Sub-Assistant Ogden
amounts to one hondred and fifty-two miles, These seven shects represent also thirty miles of
road.

Of the topographers employed in the survey of Lake Champlain, Assistant Hosmer had been
previously engaged in Section V, and is now about to resnme field-duty there. The previous work
of Sub-Assistant Ogden will be mentioned under the head of Section VII, where his party is now
ready to resume operations.

North of a line joining Ligouier Point on the western side with Shelburn 'oint on the eastern
side, below Barlington, Vt., the shore-line and islands of Lake Champlain have been accurately
traced and mapped. %outh of that line, the course being unbxoken by istands, it is probable that
the field-work may be advanced rapidly.

Hydrography of Lake Champlain.—In this \\011; soundings have been extended from Bluff
Point and the lower end of South Hero Island southiward to Ligonier Point, in the vicinity of the
Four Brothers, the space included coinciding in limits with the shore-line survey of last season.
No means being available on the lake for hydrographic work, the small steamer Fathomer was
transferred throngh the Erie and Oswego Canal into Lake Ontarie, and thenee by the Saint Law-
rence and through the Saint John’s Canal into the northern end of Lake Champlain. Sub-Assist-
ant F. . Granger joined the steamer at Plattsburgh on the 27th of July. Soundings were taken
up in the course of a few days, and were prosecuted without interruption nntil the Ist of October.
The party remained in readiness to improve every opportunity, but stormy weather continued for
several weeks, Hydrographic operations were closed at the end of October. Many reefs were
developed, some of which were unknown to the boatmen of the lake. While the soundings were
in progress the level of water was earefully noted at Burlington and at Plattsburgh by simulta-
neous observations. The recorded depths were adjusted by reference to a beneh-mark at Valcour
Island. .

Messrs. F. W. Ring and L. F. Chew served as aids in the hydrographic party, the former also
in Section IX, where Sub-Assistant Granger was employed during the preceding winter and

spring.

A synopsis is subjoined of the statistics of hydrographie work in Lake Champlain:
Miles run in sounding ...... f ettt ettt et aaaat e .o 615
Anglesmeasured ... ... . cnii e e 3,915
Castsof the lead. .. .. ittt i ittt ia et c et e caamns 14,131

The work is comprised on two hydrographic sheets. After turning them in at the office, Sub-
Assistant Granger was assigned to duty in Section VIIL

Hudson Eivery Ncwo York.—In the course of the season Assistant Henry Mitchell conducted
observations with reference to a physical survey of the Hudson. His study of the slopes of the
river presents points of special interest. One of these developed in his preliminary report indi-
cates that a line of inquiry bhas been opened promising direet results in regard to Hudson River.
. The criticism subjoined to the description of the method of determining elevations along the course
of ‘a tidal river is by a distinguished Belgian hydrographer, who Las been many years engagedin a
physical survey of the Scheldt; and who now proposes to take up the problem in the form to which
it has been brought by the researches of the Coast Survey. Exclusive of many notes relative to
temperature, density of water, and character of bottom, the record of work in the Hudson shows
over seven thousand observations on the currents. Under the direction of Assistant Mitchell, the
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details of the survey were prosecuted by Sub-Assistant H. L. Marindin, aided by a few students
from the Bensselaer and Technological Institutes, who engaged in the service with enthusiasm
during their vacation. A

With the same party, aided also by Messrs. North and Wier, about thirteen soundings were
made in the course of the season on the flats in New York Harbor, and in Battermilk Channel,
The plotting of this hydrographic work is now in hand, with a view to determine the cause of the
changes that may be in progress.

Survey of Newark Bay, New Jersey—The party of Assistant F. H. Gerdes was employed
during the summer and autumn in shoreline surveys and hydrography in the vicinity of New,
York Harbor. Along the Passaic River the shore-line survey was revised and extended above
Newark, and the survey of the banks of the Hackensack was continued to the point where it is
crossed by the Erie Railroad. Portions of the Jersey Central, the Newark and New York, and
the Boynton Branch Railroads coming within the limits of the survey were traced.

Assistant Gerdes, aided by Mr. C. P. Dillaway, sounded the rivers within the limits just men-
tioned, and also Newark Bay, revising, when needful, the sheets which represented the previous
shore-line survey. On the bay and rivers this revision included an aggregate of about sixty miles.
Tidal observations were commenced by the party of Mr. Gerdes in July and were continned until
November. The schooner Dana was used in the soundings.

A synopsis of statistics is subjoined:

Miles of shore-line surveyed .. ... .ccotn it ittt ot iie i ciie e e e 28
Miles run in sounding .. ... .. .. Il oL Lol ... RN 157
Casts of the Yead .. ... . e 11, 881

Assistant Gerdes is now engaged in inking the sheets resulting from the field-work of his
party. In the preceding winter Mr. Dillaway had been employed in Section VIII, and is at pres-
ent on hydrographic service in Section IV.

Triangulation near Barnegat, N. J.—In my last report it was stated that a reconnaissance had
been made across New Jersey and a scheme found practicable for the connection of the primary
triangulation ou the Delaware with the coast series near Barnegat light-house. This scheme was
commenced by Assistant R. D. Cutts toward the close of June. The level character of the country
between Mount Holly and the coast rendered it advisable to erect high tripods and seaffolds for the
elevation of the theodolite to secure the proposed length of triangle sides, and to save the expense
in labor and damages that must otherwise have been incurred by cutting lines of sight through
timber-Jaud. Mr. B. A. Colonna, the aid in the party, put up suitable structures at Mount Holly,
and at four other stations, being those immediately required for the proposed trian gulation. The
instruments were mounted at the Mount Holly station early in Angust, and the observations re-
quired there were completed before the end of that month.

While the observatories were under construction in July, Mr. Cutts accompanied me on a visit
of inspection in Section I. During August and September he directed the preliminary field-work
on Lake Champlain, as already mentioned elsewhere.

On the 4th of October Assistant Cutts returned to New Jersey and reorganized his party at
Stony Hill, with the hope of completing angular measurements at that station before the close of
the season. The underground marks of the old point oceupied by Superintendent Hassler having
been found by Mr. Colonna just previous to his departure for Lake Champlain, the tripod was
moved from the eccentric to the true station, the distance to which was about eight meters., The
theodolite was adjusted in its place, but in the middle of the month the smoke which generally
hangs over the charcoal-burning district so thickened as to prevent observations. Soon after, Mr.
Cutts being called away by other duties, the triangulation party was discharged for the season.

Altitude of stations.—The determination of the heights above mean tide of the primary sta-
tions has been continued, under the direction of Assistant Cutts, by a line of spirit-levels from
Gloucester City, on the Delaware River, to Pine Hill station, and by others to Mount Holly. This
duty was executed by Mr. Colonna during the month of June and the latter part of October, and
according to the method described in my last report. The entire distance leveled, forward and
back, was seventy-five miles. Bench-marks were established at the villages through which the
lines passed, for the nse of local or State authorities, ’ /
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Assistant Cutts makes special mention of the energy and efficiency of his aid, Mr. Colonna,
and commends also Mr. Louis F. Chew, who was temporarily attached to his party.

Topography of Great Bay and Little Egg Harbor, N. J.—The topography ef Great Bay was
taken up in the middle of May by a party in charge of Assistant C. M. Bache. After tracing the
shore-lines, the surface features adjoining the water-line were carefully mapped. These include the
small branches, and at the head of the bay several miles of the course of Mullica River. The
entrance of the bay, known as little Egg Harbor, is comprised in this survey. The statistics of
work are subjoined :

Miles of shore-line traced . .- . ... ... . i it e 337
Miles Of TOAdS . - . .. ittt it et e e e e e e 2
Area of topography, (square miles). .. ... ... i i 60

Sub-Assistant H. W. Bache assisted in this survey. The party is now engaged in Section IV,

Hydrography of Little Egg Harbor, Great Bay, and Absecom Inlet, N. J~—A party was organ-
ized to work in this section with the schooner Bailey during the summer and autumn under the
charge of Sub-Assistant W. W, Harding. The bar of New Inlet, at Little Egg Harbor, was
sounded,and also Great Bay. In Augustthe progress made and circumstances attending the work
gave hope for the completion of the survey allotted to the party. At this juncture Mr. Harding was
taken with fever. He died on the 25th of September. The care of the schooner Bailey devolved
on the aid, Mr. J. .J. Evans, until the arrival of Sub-Assistant W. 1. Vinal, who was then in service
on the coast of Maine. Mr. Vinal reached Atlantic City on the 14th of October. Signals were set
up and tidal observations commenced without delay. At favorable intervals until the 1st of No-
vember soundings were made outside and through Absecom Inlet, and inside of the inlet so as to
develop all the water-passages within three miles of the coast-line. A bench-mark was established
at Atlantic City and others at New Inlet and Great Bay, where the tides had been observed during
the summer by Mr. Harding. For the determination of pesitions twelve stations were occupied
with the theodolite on shore while the soundings were in progress. The statistics of the hydro-
graphic work are as follows:

Milesrun in sounding ...... .. ... ... ..., et e e e .. 313
Angles measured .. ..., oo o iiii i ittt i e 825
Number of SoundingS. . c.o oot e 17,320

After the return of the schooner Bailey to Baltimore for repairs Mr. Vinal completed and turned
in the records of the work on the coast of New Jersey, and is now making preparatgions for hydro-
graphic service in Section V., '

Survey of the ‘Horse-Shoe,” (Delaware River,) and of the Schuylkill wnear Philadelphia—This
work was undertaken at the request of the delegation in Congress from the city of Philadelphia,
the object being to determine the practieability of expedients for keeping the chanuel of the Dela-
ware from being gorged with ice in the vicinity of the Horse-Shoe. In order that the question
might be met with reference to the probable limits within which the cbserved effects were wrought,
a close survey of the banks of the Delaware was made from the vicinity of the navy-yard to the
lower end of League Island. Subsequently, at the instance of the delegation, the survey was made
to include the lower part of the Schuylkill.

In December, 1876, Mr. A. Lindenkohl traced tbe shore-line of the Delaware from the navy-yard
1o a point opposite to the middle of. League Island, and the opposite or New Jersey side from
Kaighw’s Point to Red Bank. The dikes remain as shown by the old sarvey, but Mr. Lindenkobl
found that the river at two places has been very much narrowed by artificial structures. Below
the navy-yard these extend into the river from both sides, so that the breadth across to Kaighn’s
Point is five hundred metres less than it was twenty-five years ago. At Gloucester, about two miles
down the river, large factories stand where the old river-flats were, and two hundred metres out-
side of the former shore-line. The ferry-wharf at Gloucester is about & hundred metres beyoud the
old shore. On the opposite side *Broad Marsh” seems to be washing away between Greenwich
Point and League fsland, the last survey showing the loss of a strip about seventy metres in width-

By reason of the severity of the season and prevalence of ice in the river it was found im-

508
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practicable to make the soundings during winter. Assistant Charles Junken, however, observed
while ice was forming on the shoals at and near the Horse-Shoe, and also the conditions under
which the ice gave way and its course in drifting after a thaw or freshet. Such suggestions as
seemed to bear upon the questicn of lessening the tendency of the ice to drift into Ladd’s Cove
were embodied in notes and placed on file in the hydrographic division.

In August, of the present year, the desired soundings were made by Assistant F. F. Nes. Two
sheets were projected to represent the results on a scale sufficiently large for any ulterior purpose.
In the Delaware numerous and careful soundings were taken between Point Airy, at the lower end

of Windmill Island, and the light-house abreast of Fort Mifflin. The Horse-Shoe Shoal was -

specially developed, and also the Back Chanuel as far as the bridge, between League Island and
Philadelphia.

SBubsequently, Assistant Nes sounded out the Schuylkill from its mouth, near Leagne Island,
upward to Fairmount, com pleting the survey on the 2d of December.

The statistics are subjoined :

Miles run in sounding .......... e et iieeaesiaaiiiena 2556
Anglesmeasnred .. .. . i it iemaeaaaieaaaan 6, 412
Number of soundings. - .. ... ... e 21,295

Two tide-ganges were kept in operation by the hydrographic party, one at the Philadelphia
navy-yard and the other at League Island.

Mr. T. J. Lowry aided in this work and in similar duty in Section VIII. The previous service
of the party of Assistant Nes will be mentioned under the head of Section IV.

Tidal observations.—Mr. R. T. Bassett, an experienced tidal observer. has continued the series
of tidal observations at Governor’s Island, in New York Harbor, with a selfregistering gauge,
ocecasionally noting the reading of a box-gauge at the Hamilton-avenue terry in Brooklyn for
comparison with the other. This series, though at times somewhat broken, has furnished data for
many purposes. Indeed, no improvement ean be made along the shores of the harbor or of its
connected waters, nor can any costly structure be properly erected near the water-line without
resort to the tide-levels which may be deduced from this series of observations.

SECTION III.

ATLANTIC COAST, AND BAYS OF MARYLAND AND VIRGINIA, INCLUDING SEA-PORTS AND RIVERS
(SEEeTCH No.4.)

Topography and hydrography of the Broadiwater, Va.—The name Broadwater which has been
given to a marshy expanse of the coast of Virginia, north of Cape Charles, is somewhat applicable
ot high tide. At other times only the numerous channels are seen that meander through the marsh.
The lower part of the Broadwater was surveyed and sounded last year. In December, 1870,
Assistant J. W. Donn resumed the work, and by the end of the season developed the coast region
extending to the northward as far as Metompkin Iulet. Sub-Assistant L. B. Wright was attached
to his party. The schooner Bailey was used for transportation. With the plane-table Mr. Donn
mapped the details of the mainland, prosecuting the survey there when the weather was unfavor-
able for sounding in the channels of the Broadwater. As before stated, much of the area to be
passed over was a grassy marsh at low tide; hence ordinary methods for topographical delineation
were of no avail. Some of the channels which traverse these extensive flats are of local impor-
tance. The Great Machipongo flows for fifteen miles through a marsh so wide that the river eourse
is visible only at low water. In making his survey Assistant Donn determined first, and mapped
the high-water lines along the mainland, and with them the hummocks, islands, and inlets as they
appeared at that stage of the water. Next, the line of grassy marsh was traced, with the intersect-
ing channels, Lastly, the creeks and channels were surveyed, to show their true courses, and the
depth at low tide. In the hydrographic survey,lines of soundings were run with a view to develop
the channels alone, the depth elsewhere being often insufficient to float the sounding-boat.

This work, prosecuted with great patience and energy by Assistant Donn and Snb-Assistant
‘Wright, completes the survey of the outer coast of Virginia between the head of Magothy Bay and
Metompkin Inlet.
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A synopsis of statistics is appended :

Miles of shore-line traced.... ..o oo 475
Miles of roads . . .. ... 112
Area, (square miles). ... ... L.l 188
Miles run in sounding . ... L., 302
Angles measured ... ... ... L. L., 4,094

umber of soundings . ... ... ... L. Ll L L. iiiiiiao.. 22,019

After turning in the sheets of this work, the party of Assistant Donn went ou field-service in
Section I. He is now making preparation to extend the survey of the James River, Va. Sub-
Assistant Wright will conduct a party during the coming winter in Section IX,

Latitude, azimuth, and magnetic observations at stations on Chesapeake Bay.—The operations of the
party of Assistant A.T. Mosman in this and in other southern sections, extending through twelve
consecutive months, will be mentioned in the usual geographical order, and ot in the crder in
which his nine distant sites ot work were successively occupied. Daring the inclement months of
the seasou, which would not have permitted field-work in this section, the party was engaged on
the Gulf coast, and afterward in Section IV, as will be stated hereafter.

Mr. Moqmdn and his aid, Mr. Edwin bmlth, jr..landed on the 19¢th of July at Cove Point, Mary-
land, and as soon as possible mounted the astronomical instruments in a temporary observatory
at Calvert statiom, one of the poiuts in the primary triangulation which passes southward through
Chesapeake Bay. At favorable intervals preceding the 20th of August ten nights were employed
in observing twenty-four pairs of stars for latitude, one hundred and thirty-nine measurements
being recorded. Two sets of observations were made for the micrometer value, Time was de-
termined in the course of thirteen nights by forty-nine observations on eighteen stars; and for
azimuth of the line to Meekin’s Neck, two huundred and-sixteen observations were recorded on five
nights in Augnst and September with theodolite No. 16.

At Calvert station the magnetice declination was derived from observations continned through
three days ; five sets of experiments were made for vibration, and eight sets for deflection on two
days. The dip of the magnetic needle was ascertained in the usual way.

The abservations for azimuth were closed on the 6th of September. Mr. Mosman soon after-
ward turned in at the office an aggregate of twenty-three volumes, with duplicates of the same,
comprising the records of the statious previously occupied, ard all the computations due from his
party. He passed the remaiuder of the season in fixing the latitude and longitude of points in
Ohio and Keutucky, mention of which will be made under the head of Section VII.

At Tangier 1sland, in Chesapeake Bay, Virgiuia, observations were commenced by Assistant
Mosman on the 16th of June, and were closed by the middle of July. Latitude observations were
made during nine nights on twenty-three pairs of stars by one hundred and forty-four observations
with meridian telescope No. 7. The micrometer value was acertained as usual. Time was de-
termined by eighty measurements with twenty-nine stars on twelve nights, and three other nights
were employed in observations for azimuth of the line to Watts’ Island light-house, This is not one
of the principal stations in the triangulation of Chesapeake Bay, aud the geodetic station at
Smith’s Pointlight house could not be seen from the ground at the azimuth station. To avoid loss
of time and the expense incident to building a platform which must needs be forty feet high to
bring into view Smith’s Point, Mr. Mosman occupied as an eccentric station a chimney of the old
Beach House on Tangier Island. At this point were recorded by the aid seven hundred measure-
ments of the horizontal angles made by lines joining the chimney with the two light-houses and
the azimuth station. The azimuth was observed at the eccentric station on six nights by six hun-
dred and twelve measurements with the theodolite.

Magnetic declination at Tangier Island was determined on three days, and the dip and hori-
zontal intensity were ascertained in the nsnal manner.

Wolf-Trap, Va., a primary station on the west side of Chesapeake Bay, below the mouth of
the Rappahannock, was eccupied by Assistant Moswman from the middle of April until the 7th of
June. A signal was erected at New Point Comfort, primary station, and the angle between it and
the light-house at New Point Cowfort was determined from Wolt-Trap by one hundred and forty
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four measurements with the theodolite signals were also set up for determining the position of
‘Wolf-Trap-Spit light and York-Spit light, one hundred and ninety-two meusurements being
recorded for that purpose. Both light-honses were occupied with the theodolite as stations.

For the latitude of Wolf-Trap station Mr. Mosman and his aid, Mr. Smith, observed and re-
corded, during sixteen nights, an aggregate of two hundred and ninety results from forty-five pairs
of stars. Sixteeu stars were observed on ten nights, for time and instramental corrections, by fifty-
four measurements. The value of thedivisionson the level and of the mierometer were carefully
ascertained. TFor azimuth two hundred and seventy-six measures were made, on six nights, of the

angle between Polaris and New Point Comfort light, which, not being coincident with the primary -

station, i8 referred toit by the angular measarements already mentioned.

At Wolf-Trap a complete set of observations was made by Assistant Mosman for the magnetic
declination, dip, and horizontal inteusity ; and a full set by his aid, Mr. Smith, who also took part
in the observations for latitude, azimuth, and triangulation.

Further mention will be made of the operation of this party nnder Sectign IV,

Magnetic observations.— At the station near his own dwelling, on Capitol Hill, Washington City,
the usual annual series of observations were made in June by Assistant Charles A. Schott, chiet
of the computing division. TFrowm these were determined the magnetic declination, dip, and hori-
zontal intensity. The results serve as a check upon conclusions heretofore drawn in regard to the
secnlar variation of the magnetic elements.

Pendulum observations.—Among the instruments deemed uvseful in the outfit of the expedi-
tion now in the arctic regions, under Captain Hall, was included the pendulum belonging to Dr.
1. I. Hayes, and which bad been used by Mr. Sonntag in a previous expedition to Smith’s Sound.
Careful experiments were made with that bar some years ago by Prof. George P. Bond, at Cam-
bridge Observatory, Massachusetts. Assistant Schott made a new series of observations with the
pendulum in the early part of summer, and recorded the results. The instrument was then packed
at the office, and delivered to Captain Hall, with full information in regard to the experiments
needful for purposes of comparison.

Hydrography of the Chesapeake estuaries.—The descriptions in iy report of last year included
mention of the work done by the party of Sunb-Assistant W. W. Harding previous to December
1870. Soundings and tidal observations were completed on the branches of Chester River on the
10th of that month, and similar work was commenced a few days after in the upper waters of the
Severn River, and in the brauches adjoining Annapolis Harbor, where soundings were prosecuted
until the channels were closed by ice. This occurred near the end of the year. The party in the
schooner Hassler returned by the 1st of March, and completed the hydrography of the vicinity of
Annapolis. Before the close of that month a number of small branches of the bay along the east-
ern shore were sounded out, Sub-Assistant Harding, as in other cases, tracing the shore.line. In
the course of ten days, preceding the 5th of April, the several branches of the Big Choptank were
traced and sounded, and, subsequently, the arms and creeks that make into the Little Choptank,
also on the eastern shore of Chesapeake Bay. Twenty-six of the smaller branches of Chesapeake
Bay were traced and sounded out by the party during the winter and spring in addition to the work
done in the head-waters of the Severn above Annapolis, and in the body of the bay between Thom-
as’ Point and Tally’s Point.

During much of the time the party was of necessity under way in the vessel, the sites of work
not being continuous, but, as before explained, limited to the small branches and estuaries which
were passed by in the first issue of the cbart of Chesapeake Bay for the general purposes of com-
merce.

In the aggregate, thirty-nine miles of shore-line were traced by Mr. Harding; the lines of
soundings were in all about one hundred miles, and are represented in the record-books by depths
found with fifty-seven hundred casts of the lead.

Late in April Sab-Assistant Harding was assigned to service in Section IV, and but for severe
lameness, which disabled him temporarily, he would have conducted a party for the survey of the
channels of Cape Fear River. On his reeovery he organized a party for hydrographic duty in the
schooner Bailey, in Section 1I, and bad well advanced the work nnder his charge when he was
seized with illness, which caused his death, as mentioned in the obituary notices in the jntrodae-
t.on te this report, : ‘
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Triangulation of the James River, Va.—This work has been carried on by Assistant R. E.
Halter, with but slight interruption, from its commencement in October, 1369, until May last, when
it closed at stations near City Point. At the date of my last report the triangulation had advanced
as far as the line, Cypress Shields, and from this base it was continued up the river until the close
of December, 1870, when the running ice compelled Mr. Halter, for the safety of the sehooner Bow-
ditch, to seek an anchorage in Elizabeth River. On the 6th of January he returned to the field,
and although still, at times, delayed by ice and bad weather, was enabled to continue the triangu-
lation with advantage throughovt the winter and spring,

On the 5th of April his work and scheme of triangles were inspected by Assistant R.D. Catts,
in charge of the secondary triangulation. Amn examination was at the same time made in regard
to the practicability of enlarging the scheme with a view of connecting with the primary triangu-
lation coming down, parallel with the coast, through the eastern valley of Virginia. For this veri-
fication, however, on the scale desired, the character of the country offers few natural facilities.
It was, therefore, deemed advisable to suspend the triangulation for the present at City Poiut. The
party was disbanded early in May. Assistant Halter, after finishing his computatious, was assigned
to duty in Section VIII. The statistics of the season on James River are subjoined:

Signals erected - .. ... o i i ettt iera e 32
Stations oceupied . .o ieeeiecte e 21
Number of ob8ervations ......c.o. (o i iiie tirri i it it et e e 8, 346

Assistant Halter was aided in this section by Mr. B. A. Colonna.

Primary triangulation in Virginia.—TFor continuing the maiu triangulation sontbward along
the Blue Ridge, Assistant C. O. Boutelle made a reconnaissance early in the summer, and selected
stations for extending the work to the vicinity of Lyuchburgh. Of these he subsequently occupied
two, and completed at them the usual series of geodetic observations, closing operations at the first,
(Clark’s Mountain,) near Ruapidan, on the Sth of September. At this station astronomical and
maguetic observations were recorded, those for latitude and for time from measurements by Sub-
Assistant F. Blake, and for the magnetic elements from observations by Messrs. A. H. Seott and
C. B. Boutelle, dl(]S in the geodetic party.

The sides of the primary triangles, in this part of the senes range from twenty-three to sixty-
four miles in length. From Clark’s Mountain the signals at nine stations were observed ou, includ-
ing one near Fredericksburg taken in for connecting with the main work the secondary triaugu-
lation, which passes up the Rappahanuock River. At Bull Run Mountain, subsequently occupied,
the junction of the river survey with the primary work was completed. Assistant Boutelle made
the measurements for horizontal and vertical angles, and determined the azimuth, using an arti-
ficial horizon of mercury without any glass roof, and observing within two hours of the elongation
of the pole-star. Special care was bestowed on the determinations for azimuth.

Gulf Stream.—While crossing the Gulf Stream, on the 8th of December instant, in the steamer
Hassler, Assistant L. F. Pourtales recorded the temperature of the water at the surface. A tran-
script of the observations forwarded on the arrival of the steamer at St. Thomas shows that the
warm water, which is characteristic of the Gulf Stream, was, early in this mouth, more than half' a
degree farther south than it was in the year 1860, and that the band of warm water was somewhat
broader. A colder band was crossed in going farther southward, but no other alternations of cold
and warm water. The observations were made in the latitude of Cape Henry.

Tidal observations.—At Old Point Comfort the series of observations with a self-registering
gauge bas been continued by Mr. W. J. Bodell. The record includes curves for many years, but
the series has been often interrupted by storms, the situation being of necessity exposed to the
force of the sea. The instruments are now in good condition, and the fixtures at the station have
been strengthened. A new box-gauge and a porcelain staff were recently set up for comparisons.
Valuable results are expected from the discussion of this series of tidal observatious. Several
short series of tides have been recorded in the course of the season by the hydrographic party
engaged in the waters connected with the Chesapeake, and these have materially added to our
knowledge of the tides in this sectjon,
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SECTION IV,

ATLANTIC COAST AND SOUNDS OF NORTH CAROLINA, INCLUDING SEA-PORTS AND RIVERS.
(SKETCH No. 6.)

Triangulation of Pamplico Sound, N. C.—The work of this year, by Assistant G. A. Fairfield,
includes also the triangulation of Pungo River, the third in order of the large branches of Pamp-
lico Sound.

The steamer Hitehcock, one of the new vessels, was expected to be in readiness for service
about the middle of January, but some chauges needed in the machinery delayed the delivery of
the vessel. Mr, Fairfield joined the steamer, at Norfolk on the 27th of February, and reached New
Berne on the Gth of March. A few days after, the party, having taken in Assistant Mosman and
his aid, as stated elsewhere, landed at Portsmouth. There Mr. Fairfield set up a tripod and ob-
serving scaffold, and, while Mr. Mosman was engaged in astronomical work, the requisite angular
measurements were made for connecting the base-line with the triangulation of Pamplico Sound.
A granite post was set by the triangulation party to mark the northeast end of the base-line, which
is coincident with the station occcupied by Assistant Mosman.

Early in April the triangulation of Pungo River was taken up, and by the end of May that
work was completed, making full provision for the plane-table survey in the course of the coming
winter. Points were determined on the shores to a distance of twelve miles above the mouth of
the'river. Returning to Ocracoke Inlet Assistant Fairfield oceupied, in succession, as primary
stations the three light-houses in that vicinity, and also the southwest end of the Portsmouth base-
liue, and was engaged with the theodolite in this part of the triangulation until the end of July.
The general statistics of the field-work are as follows :

Signalserected...... ... ... ... .. .. T 14
Stations oceupied .. ... ... ... et ieeae e, 18
Angles measured . ... it e e 107
Number of observations .. .... ... . . il i e 5,484

Sub-Assistant F. W. Perkins rendered effective service in this party, and was also associated
with Assistant Fairfield in duty which was prosecuted during the summer, as has been stated
under Section II. The triaugulation of Pungo River is already connected with that of Pamplico
Sound. Angular measurements are yet to be made at Swan Quarter Island, after which the lines
in the scheme of triangles inerease to an average length of about twenty miles. The work is about
to be resumed by Assistant Fairfield.

Latitude, azimuth, and magnetic observations at Portsmouth, N. C.—Assistant A. T. Mosman
reached New Berne late in February after completing field duty, which will be meuntioned ander
the head of Section VIL. The triangulation party, in charge of Assistant Fairfield, arrived in
Pamplico Sound a few days after, in the steamer Hitcheock, and, before taking up routine work,
landed the astronomical party and instraments at Portsmough, on the south side of Ocracoke Inlet,
and assisted in setting up the temporary observatory needed at the northeast end of the base-line,
which bad been measured by Assistant Fairficld near Portsmouth, The astronomical instruments
were in place by the 16th of March, but unfavorable weather permitted only occasional observa-
tions antil the 27th of that mouth. Clear nights following until the 5th of April, Mr. Mosman and
his aid, Mr. Edwin Smith, jr., completed the needful observations. Twenty-four pairs of stars were
observed on for latitude, and in the course of ten nights one huudred and thirty-seven resnlts were
recorded. For value of the micrometer in the meridian telescope No. 7, five sets were observed on
four nights; and as many sets on two days for the value of the level divisions. Time and instro-
mental correctious were ascertained from forty-nine observations on eighteen stars, tests for the
purpose being made on thirteen nights. The azimuth of the line to Ocracoke light-house was de-
termined from one hundred and forty-four measurements on five nights. The magnetic deelination,
dip, and horizontal intensity were ascertained from observations continued through four days at
the station near Portsmouth.

Assistant Fairfield received the astronomical party on board of his vessel on the 7th of April,
and next day returned to New Berne. From thence the iustruments to be used by Mr. Mosman, in
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Section III, were sent by rail to Norfolk. His operations in that section have been already
described.

The computed results and records pertaining to the observations made by Assistant Mosman
in this section have been received, and placed in the office. Under the head of Section VII men-
tion will be made of the previous occupation of the astronomical party.

Topography of Pamplico River, N. (.—The survey made by Assistant F. W, Dorr in this sec-
tion comprises the topography of the shores of Pawplico River above Lee’s Creek, and extending
to the immediate vicinity of Washington, N, C. With the addition of some few details to
represent the town outlines the survey of the river will be complete. All the important creeks or
branches of the Pamplico are represented on the plane-table sheets, and, in order to include them,
the survey necessarily was carried back more than the usual distance from the shore-line of the
river. Its branches mapped this year are Durham’s Creek, Bath Creek, Blount’s Creek, with the
expanse known as Blount’s Bay, Chockowinity Bay, Broad Creek, and many of less note. The
roads traversing both sides of Pamplico River were {raced, and in other particulars the survey of
this year was made conformable to that of the lower part of the river.

This work was taken ap on the Gth of December, 1870, Mr. Dorr using, as heretofore, the hull
ot the steamer Hetzel for quarters, and as means for moving from place to place in going up the
river. The-season was marked by unusual cold, and in consequence the vessel was blocked in ice
for several days. Party operations were much impeded from this cause during three weeks.

A little village called Bath, marked on the lower of the two plane-table sheets of this season,
is of interest by reason of its historieal associations, that being, in the colonial period, the official
residence of the chief magistrate. At present the channel which leads up to the village has ouly
seven feet of water at the ordinary stage.

Durham’s Creek affords eight feet of water through a narrow, winding channel as far as the
steam saw-mill, just inside of the entrance. Another mill about a mile farther up the creek meets
large orders from northern factories for spindles and spools, which are made of dogwood, persim-
mon, and other suitable wood found in the vicinity.

The shores of Pamplico River alternate between sand and a narrow fringe of marsh, with
occasional bluffs and some high land. On the south shore near Nevill’s Creek (Sketch No. 32) the
bank is forty feet high,

At Hill’s Point, six miles below the town of Washington, the river is only one mile wide, and
there, during the war, two rows of piles were set quite across the channel to obstruct the apward
passage of the United States gun-boats. Many of the piles remain in place and the passage through
is at present quite narrow.

Assistant C. T, Iardella ably co-operated in the survey of Pamplico River. Mr, A. P, Barnard
served as aid in the plane-table party. The statistics of work are as follows:

Miles of shore-line, river, and branches. . ... ... . .o i i 163
Miles of streams ... .. ...t i e 431
Miles of roads. . ..o oot o e i - 415
Area, (Bquare Miles) . .. ... .ot i i c e iaaiieccaaeeeaaaaaan 194

The very large area developed with a single plane-table gives evidence of close and conscien-
tious application to duty by the members of the party. In the course of the present winter
Assistant Dorr will map the vicinity of Washington, N. C., and then continue plane-table work along
the western shore of Pamplico Sound; and include the survey of Pungo River. In conjunction with
Assistant Iardella he prosecuted field-work during the summer, as stated under the head of
Section 1.

On the 24th of May the steamer Hetzel was laid up at Washmgton to be in readiness for the
completion of the survey at the head of Pamplico River.

Hydrography of Pamplico River, N. O.—In ity progress from the southward the hydrography of
Pamplico Soand rested, at the opening of the present season, at the entrance of Pamplico River.
Soundings in the lower part developed the channels of that river as far upward as Indiaun Island.
Agsistant F. F. Nes made preparations in December, 1870, for completing the hydrography of
Pamplico River, with a party in the schooner Arago, Assistant Dorr having previously advanced
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the plane-table survey from the entrance as far up as Lee's Creek. The vessel, needing extensive
repairs, was placed in charge of the senior aid, Mr. W, I. Vinal, at New Berne. Other preparations
being made in the same interval, the party took up soundings in Pamplico River on the 23d of
February. Assistant Nes had been entirely disabled by rheumatism, which seized him at the
approach of winter, while closing hydrographic work on the coast of Maine. He was in consequence
unable to join his party in Section 1V. TUnder his general direction, however, the operations were
carried forward with suecess by Mr. Vinal. The work is comprised on three sheets, taking in all
the shore-line which has been traced by the plane-table party. Mr. Vinal recorded tidal observa-
tions at four stations in Pamplico River. In going up the channel sextant angles were measured
at forty-five stations. Fourteen buoys were determined in position by ocenpying forty-three points
along the banks of the river. For the adjustment of soundings the party in the Arago set up sixty-
one signals. Mr. Vinal was aided by Mr. R. B. Palfrey until the 17th of Mareh, and until the close
of work, near the end of May, by Mr. J. J. Evans. The sailing-master of the Arago, Capt. Thomas
H. Ferney, besides his care of the vessel, rendered important service in this hydrographic survey.
The general statistics are: : ‘

Milesrunin Sounding .. coooiviiiiim i i e ettt aeae ey e eeees 665
ADRIES . oo e iiiie e 1,927
Number of soundings . ... ...t iin it it it a s 49, 704

The depths, tides, and angles are registered in twenty-four volumes.

At the approach of spring Assistant Nes was able to resume duty afloat. His occupation
daring the summer and autumn has been mentioned under the head of Section IT. Mr. Vinal was
at the same time on duty in a party in Section I, but was sent to the coast of New Jersey in October
to continue hydrographic work which had been suspended by the death of Sub- Assistant Harding,
A like distress occasioned the transfer of the aid, Mr. Palfrey, to Section V1I, as will be noticed
under that head.

Hydrography of Hatteras Shoals, N. C.—Under the expectation of favorable weather in July,
Acting Master Robert Platt, United States Navy, Assistant Coast Survey, sailed early in that
month from Norfolk with his party in the steamer Bibb, and set signals along the beach of Pamp-
lico Sound, the intention being to run lines of soundings to seaward and develop the depth now to
be found in crossing the Hatteras Shoals. Several lines were successfully run before the end of
July. Bad weather then set in. Ten times during the month of August the steamer was on the
ghoals, but no weather suitable for completing the survey at that season presented itself, The work
was sabsequently accomplished and the results will be marked on the general sailing chart of
this section. _

The hydrographic party in the steamer Bibb was previously engaged in Section VI.

Topography of Bogue Inlet, N. C.—East and west of Bogue Inlet, at the opening of the winter
season, an interval was outstanding in the topography of the coast of North Carolina. Assistant
Hull Adams reached Swansboro on the 19th of December, 1870, and organized a party for
plane-table service, the intention being to make the belt of topography in that vicinity conformable
to the survey of the shores of Bogue Sound, where the coast topography was suspended in 1868.
‘When the party arrived the cold was severe and the sound was soon aiter frozen over. The sand-
hills, moreover, had so changed that none of the points marked in the triangulation which was
made previous to the war could be identified. Assistant Adaws, in consequence, started from sta-
tions marked on the shores of Bogue Sound in 1868, and going westward renewed the triangulation
by means of the plane-table, tracing at the same time the outside shore-line as far in that direetion
a8 New River Inlet. This is about twenty-five miles from the point at which he started. His work
completes the survey of Bogue Sound, including also the inlet of that name, and the mouth of
‘White Oak River in the immediate vicinity of Swansboro. Farther westward the outside
shore-line was traced, including the openings known as Bear’s Inlet and Brown’s Inlet. The
-details inside of .the shore-line will be mapped in the course of the present winter. Before leaving
the section, at the end of May, Mr. Adams and Sub-Assistant Eugene Ellicott, who was attached
to his party, found the marks of eight of the stations occupied some years ago in making the tri-
angulation between Swansborough and New River Inlet. These will aid much in the early comple-
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tion of the detailed survey on this part of the coast of North Carolina. Bogue Sound, toward its
western end, terminates in marsh at a point about four miles trom Swausboro, and the marsh
continues westward as far as New River Inlet. There are, however, two channels extending
through the marsh to Swansboro. Bogue Sonnd is there about four miles wide, but less to the
eastward where the water deepens. The detailed survey was suspended at a point about three
miles west of Swansboro, where it is now about to be taken up for early completion by Assist-
ant C. M. Bache.
The statistics of the work, as far as yet accomplished, are as follows:

Miles of shore-line surveyed. .. ..o. it it i it it eiae e 198
Miles of inner marsh-line. . ... ... ...l 28
Miles of shoals................... . e e teae e e ieeaeaaa e 20
Miles Of rOads . ..o e i 27
Area, (SQUATE MIlES) .. ceu . vt i i ieiicee e, 73

Sub-Assistant Ellicott continned in service with this party until the 13th of May, when he was
assigned to duty of which mention will be made under the head of Section XI.
Assistant Adams passed the working season at the North in Section I, as already mentioned.

SECTION V.

ATLANTIC COAST AND SEA-WATER CHANNELS OF SOUTH CAROLINA AND GEORGIA, INCLUDING
SOUNDS, HARBORS, AND RIVERS.

Topography and hydrography of the sea-island channels of South Carolina.-—The survey in this
seetion bhas been advanced to include two of the branches of Coosaw River, near the head of Saint
Helena Sound, and also the upper waters of Port Royal Sound, and of Calibogue Sound.

Having refitted his vessel, the schooner G. M. Bache, at Savannah, Assistant Charles Hosmer
resumed work on the sea-islands on the 12th of December, 1870, aided by Mr. J. N, McClintock.
Joining with plane-table details which were mapped in the spring of 1870, on the north shore of
Savannah River, the survey was continued northward and eastward, and included in its course the
upper part of Wright's River, and all the water-passages between it and Broad River. The pas-
sages were sounded, and some additional triangulation needed for plane-table work near the Savan-
nah, and also for the extension of the survey so as to take in Chechessee River, was made by the
party. Twelve stations were occupied with the theodolite for this purpose. The detailed survey
is comprised on two sheets. :

Later in the season the party developed by a shore-line survey and soundings a stretch of six
miles in Bull River, and in the same region about four miles of the course of the Combahee River.
The parts surveyed include the phosphate deposits, so valuable for the fertilizing properties of the
material which is largely taken from the beds of the rivers.

At the end of April the schooner Bache was laid up at Savannah., The following is a synop-
sis of the field-work by this party:

Miles of shore-line of riverssurveyed .. ........ ... ... ... ... .. .iiiiai.iaa 155
Miles of creeks and marsh surveyed ... ... ... il e 192
Miles of roads surveyed ....... corevens ciiireiiiienare e e 40
Area of topography, (squaremiles) .......... .. ... Ll 78
Miles run in sounding .....oooiiiiiniieinnaa.. e aeeme e 326
Angles measured .. ... ... ... . eeiiiiiiiiiaiiiiaaeataaana 1,031
Castsof thelead. ... ... ... . i i e 32, 309

The field-work subsequently done by Assistant Hosmer has been described under Section II,
where Mr. McClintock was also employed after several months of service in Section L.

In the course of the winter, while engaged in bringing up computations resulting from his
field-work in this section, Assistant C. O. Boutelle at intervals examined the navigable rivers in
the vicinity of the sea-islands of South Carolina, and noted such peculiarities as must be of
account in deciding upon the method proper for the survey of these channels of communication

6cCs
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with the upland district. His observations were communicated in the form of a comprehensive
report. The tacts embodied are of much value, and bear directly on the future development of
this interesting region of the southern coust, Mr. C. B. Boutelle served as aid in this section, and
subsequently with the party in Seetion TII.

SECTION VI,

ATLANTIC AND GULYF COAST OF THE FLORIDA PENINSULA, INCLUDING THE REEFS AND KEYS, AND
THE SEA-PORTS AND RIVERS. (SkercH No. 7.) )

Topography of Nassau Sound, Fla.—The work to be noticed under this head completes the
survey of the iniand water-passages between Saint Mary’s River, at the boundary of Georgia, and
Saint John’s River, Florida. The passages, as mentioned in previous reports, permit a water com-
munication along a route generally parallel with the outer coast-line of the Southern States, but
free from the risk of sea navigation. ,

Assistant W. H. Dennis commenced operations this year on the 3d of Janunary. After tracing
the shore-line of Amelia Island he determined the positious of signals for the use of the hydro-
graphic party of Assistant Webber, and then proceeded with the plane-table survey of Nassaun
Sound. The sheet returved shows the oatlines of that body of water and its tributaries, the prin-
¢ipal ones being South Amelia River and Nussau River. Of these streams the former makes part
of the inland water communication before meuntiouned.

The work done by Mr. Dennis represents the ground surface from the coast-line to a distance
of seven miles westward., It comprises Nassaa Sound, with the lower part of Amelia Island on
the north side, and Tulbot Island on the south side of the entrance. The surface features are like
those of the southern coast generally, there being a great deal of marsh traversed in all directions
by 1ivers or creeks. On the main, pine barrens are common, but the sandy coast islands bear,
besides pine, also a growth of oak, with mueh underbrash.

Mr. Bion Bradbury, jr., served as aid in the plane-table party. Field-work was closed on the
23d of May. After laying up the schooner Caswell at Jacksonville, Assistant Dennis returned to
the north, and during the summer was engaged in Section 1. On the coast of Florida his work
was furthered by occasional aid from tbe bydrographic party of Assistant Webber. The statistics
of the plave-table survey of Nassan Sound are as follows :

Miles of shore-line traced ... ... . ... . i i e 137
Miles of roads surveyed ............... et ceaaeees aaeiecieaeaaaan s 52
Miles of marsh-line surveyed. ... .. ... ... ... 103
Miles of creels surveyed ... ... L. 83
Area of topography, (square miles) . ... ..c. .. . it ieii i 104

Excepting some few water-passages between the sea-islands of South Carolina, the plane-table
survey is now complete from Charleston southward to Saint Aungustine, on the coust of Florida.
Assistant Dennis is now organizing a party for plane-table duty near Winyah Bay, in Section V.

Hydrography of Nassau Sound, Fla.—In connection with soundings which develop the inland
water communication between Saint Mary’s, Ga., and Fort George Inlet, near the entrance of Saint
Johu’s River, Assistant F. P. Webber has completed the in-shore hydrography of the vicinity, so
that the work is now continuous to the southward as far as the approaches to the Saint Johu's.
This service was performed with a party in the steamer Endeavor, which reached Fernandina on
the 27th of December, 1870. Tidal observations were commenced immediately ‘at Fernandina and
near Nassau Bar, and were continued as usual for the adjustment of soundings. Many of the
points determined in this section previous to the war, along the Saint Mary’s, having been destroyed,
Mr. Webber was under the necessity of renewing the triangulation partially, so as to join with the
southern limit of previous work, Sounth of the Saint Mary’s the points were found as they had
been left by the triangulation party. Such additional ones as were needed about Amelia Island were
furnished by the plane-table party of Assistant Dennis.

Favorable weather was employed in ranning lines of soundings off-shore from Amelia Island.
At intervals unsaitable for such a purpose the boats of the Endeavor were occupied in developing
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Nassan Sound, and the channels which connect it w¥th Saint Mary’s River and Saint Johnw's River.
North and south the inshore soundiugs develop the coast approaches for twenty miles. The
depth seaward was determnined to a distance of about seven miles,

Mr. Andrew Braid was attached to the party in the Endeavor, and conducted the hydrog-
raphy, during the temporary absence of Assistant Webber, at Cedar Keys, where he made a sur-
vey which will be referred to more particalarly under the head of Section VII.

On Nassau Bar the depth, as given by this sarvey, is about eight feet at mean low water, The
channel is narrow, and by sailing vessels the bar can De safely crossed only with a tair wind,

Messrs. Dallas B, Wainwright and W. E, McClintock served as aids in the lhydrographic
party. By their close application the large amount of office-work resulting from the operations
afloat was closed at the end of May, when the steamer returned to Baltimore. The statistics of
the hydrography near Nassau Sound are as follows :

Miles ran in sounding ... ... .. i 1,555
Angles measared . .. ... .. L. 10, 601
Number of soundings. . ... . .. L.l e 98, 051

The hydrographic party erected twenty-eight signals, and determined forty-seven points by
observations on shore. Under Section I reference has been made to the cccupation of the party
of Assistant Webber during the summer season. His preparations are now in hand for an early
return to hydrographie service on the southern coast.

Triangulation south of Matanzas Inlet, Fla.—For the extension of the survey south of Saint
Augustine, along the eastern side of the Florida Peninsuia, a flat-bottomed vessel was provided
last winter by the hydrographic inspector, but it was unfortunately destroyed by the buruing of &
ship-yard at Baltimore, while being fitted out for service. Thns deprived of the means for insuar-
ing the wished-for progress, Assistant J. A. Sullivan proceeded to Saint Augustine in Jauuary,
and with a small open boat took up the triangulation below Matanzas Inlet. From stations at
which the work had been sospended, he advanced the triangulation southward to Braddock’s
Point by occupying alternate stations on the shores of Mantanzas River. Six points were deter-
mined by eight hundred weasurements with the theodolite. The work done by Assistant Sallivan
and his aid, Mr. W. H. Stearns, terminates at a station near which the inner sea-water channel
which is so distinetive a feature of the coast above Saiut Augustine, is interrupted by about twelve
miles of swamp and hammock. Difficulties thus presented in the progress of the survey it is hoped
may be overcome by pushing in at high water with a flat-bottomed vessel, now ready for the
service, and so advancing as far as practicable by the northern end of the swainp; entering after-
ward at Mosqnito Inlet, and making the survey from the southward to join with work at the
swampy barrier. Assistant A. M. Harrison is now preparing to take up plane-table work below
Saint Augustine, and to extend the detailed survey southward. Mr. Sullivan returned from this
section in April. His party was subsequently engaged in Section L.

Hydrography near the Tortugns.—With the steamer Bibb, whick was refitted in the course of
the winter, Acting Master Robert Platt, U. S. N., Assistant Coast Survey, set sail in January,
to complete soundings to the northward of the Tortugas, in the Gulf of Mexico. Signals had
been left standing for the purpose, but they had all gone down in the hurricane of October, 1870.
Some days were ocenpied in establishing the requisite points of reference, and in restoring the
signals. The hydrography was then eontinued north of the Tortugas and Quicksunds, the lines
run being extended to distances of twenty-five miles beyond the ten-fathom carve. This work was
laid aside in May for special service, which will be referred to presently. Acting Master Platt was
again on the working ground before the end of that month. After completing the hydrography
of the Quicksands, he made a close survey of a large bank about (our miles to the northward.
This, which is parallel with the Quicksands, he has called the New Ground. Several spots were
found on it with only eight feet of water, and on the north side of the bank the water shoals very
suddenly from ten fathoms to less than ten feet. The New Ground is composed of large coral
rocks, sand, and grass. Iron buoys, lent by the light-house inspector at Key West, were tempo-
rarily used as reference-marks while soundings were in progress in the vicinity of the Quicksands.
The statistics of that work are as follows:
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Miles run in sounding ... oL o i i aie e 740
Angles ...l Lol e el 1, 695
Number of SounAiNES. ..o it i e e et e e 6, 950

Under instructions given on the 1st of May, Acting Master Platt took in tow the ship Raleigh,
then at Key West, having on board the cable of the International Ocean Telegraph (Company.
The Ralcigh, drawing eighteen and one-half feet, and consequently unable to pass by the North-
west Channel from Kcy West, was towed by the steamer Bibb around the Quicksands, and
through the Rebecca Channel. On the passage to Punta Rasa, (Charlotte Harbor, Fla.,) the ves-
sels met strong head-winds and a heavy sea. Fortunately the weather changed. Under very:
favorable conditions the cable was started at Punta Rasa, and snccessfully laid in a straight course
southbward and by the shortest route to Key West. On the night of the arrival of the Bibb, with
the telegraph-vessel in tow, (20th of May,) the United States guu-boat Nipsic parted her chains in
a heavy squall and went ashore. Receiving notice of the disaster at midnight, Acting Master
Platt bad the steamer Bibb in readiness, and when the morning tide served, towed off the Nipsie
into deep water. As before stated, the hydrographic work was then resumed and was completed
near the Quicksands by the end of May. The Bibb reached Norfolk on the 11th of June, and was
subsequently on service in Section IV.

Messrs. J. B. Adamscn and C. L. Gardner served efficiently as aids in this hydrographic

arty.
P ')Ehe hydrographic party of Lieut. Commander John A. Howell, U. 8. N., Assistant in the
Coast Survey, is now organized for service with the steamer 4. D. Bache, one of the new vessels
compieted within the year. After some trial to determine the working gualities of the steamer
the party will run in the conrse of the winter, lines of deep-sea soundings in the Gulf of Mexico,
within the limits of this section. The officers detailed for duty in the party of Lieutenant Com-
mander Howell are Masters W, H. Jaques, BE. 8. Jacob, Richard Rush, and W. L. Field.

SECTION VII.

GULF COAST AND SOUNDS OF WESTERN FLORIDA, INCLUDING THE PORTS AND RIVERS. (Skrrcu No. 8)

Hydrography of Cedar Keys, Fla.—In March Assistant F. P, Webber left his hydrographic party,
then at work near Nassau Inlet, on the eastern coast of Florida, under charge of the senior aid,
and crossing the head of the peninsula by railroad, accompanied by Mr. D. B. Wainwright, he made
an exawination of the present capacity of the principal channel at Cedar Keys. Finding the
marked ends of the base, but none of the adjacent stations, Mr. Webber determined eight addi-
tional points with the theodolite, and then sounded from the railroad-wharf through to a point
about a mile below Sea-Horse Key. He found ten and twelve feet in the middle of the channel at
mean low water. The chaunel is narrow, and needs permanent marks, those now in place being
liable to destruction in every gale. The hydrographic work at Cedar Keys is represented by the
following statistics:

Miles run in sounding ....... e e e e e . 55
Angles measured .. ... ... L ol 740
Number of soundings .. .. .o oo . L e i aenaa 7,477

The subsequent operations of the party of Assistant Webber ha,ve been described under the
bead of Section 1.

Hydrography of Saint George’s Sound, Fla—For the hydrographic work required in Saint
George’s Sound a party was organized nnder charge of Sub-Assistant Horace Anderson, and sailed
from Baltimere, in the schoover Silliman, on the 16th of January. The vessel was delayed on-the
passage southward. In a heavy sea off the Frying-Pan Shoals, the shackles at the mast-head gave
way, aud the standing gear came down on deck; but by great exertions the masts were saved, and
the schooner safely reached Savannah, where she took on board the working-boat intended for ser-
vice in the Gulf. DBy reason of light winds after leaving that port the party did not land at Apa-
lachicola until the 13th of February. Work was commenced without delay. The ehief of the party
and his two aids, Arthur F. Pearl and George W, Bissell, were young, strong, and active, and the
crew was thoroughly efficient. Under these and other favorable eonditions work was continued
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until the evening of Saturday the 25th of Febrnary. Next day the aids, at the close of church-
service, left Apalachicola in the sail-boat, with four men, to return to the schooner Silliman, which
was at anchor abont four miles from the town. By a very sudden squall of wind at 1 p. m. the
boat was upset, and all on board were drowned. The bodies of the aids, and of two of the crew,
were found in the course of the week following, and were buried at Apalachicola. My sense of the
loss sustained by the survey in the death of the two hydrographic aids has been expressed elsewhere
in this report. Of the boat’s crew that perished with them, James Scott was shipped at Balti-
more ; the other three, Henry Austin, Joseph P. Ridley, and James Anderson, belonged to Apa-
lachicola.

Sub-Assistant Anderson, having discharged the sad duties which devolved upon him by
this disaster, resumed work, and extended the hydrography of the sound from Bulk-head Point
eastward to Royal Bluff. His survey develops many sand-bars and oyster-beds in the eastern
approach to Apalachicola. There is, however, a three-fathom channel from the eastward as far in
as the bulk-head, where the depth on the bar, which extends across the sound to Cat Point, lessens
to seven feet, and where it is frequently less than six feet. The tidal observations made in April
and May showed the effect of winds, and that a rise and fall of about eighteen inches might be
regarded as the average.

Mr. R. B. Palfrey joined the party as aid on the 1st of April. and is warmly commended in
the report of Sub-Assistant Anderson for untiring efforts to repair, as far as possible, the untoward
circumstances that marked the early progress of the work. The following is a synopsis of sta-
tistics:

Miles run in sounding . ... oo e i, 310
Angles measured. ... ..o e i e 1,090
Nuamber of soundings. ... .. ... .. ... .. 25,048

On the 224 of May the hydrographic party left Apalachicola in the schooner Sillimen. During
the summer Mr. Anderson was engaged in service in Section 1. Mr. Palfrey was at the same
time on field-duty in Section 1I. The vessel is now in readiness to continue the hydro-
graphic survey near Apalachicola.

Measurement of base-line and azimuth at Saint Josepl’s Bay, Fla.—Under the next head mention
will be made of the general occupation of the party of Assistant 8. C. McCorkle daring the winter
of 1870’71 in this section. Azimuth determinations being needful at two sites on the Gulf
coast, the vessel to be used in triangulation was relied on to afford also transportation for the
party and instruments of Assistant Mosman. Tn February, when the observers were ready for
service at Eagle Harbor, Assistant MeCorkle made his arrangements conformable to the require-
‘ments of the astronomical party, and at the same time measured the base upon which his triangn-
lation of Saint Joseph’s Bay depends. The ends of the line were connected in the usual way with
the adjacent triangulation points by the measurement of horizontal angles. The position of the
base-lineis shown on the progress sketch of the section. Sub-Assistant H. M. De Wees assisted in
the measurement,

Assistant A. T. Mosman, under arrangements made with Assistant McCorkle, was landed from
the schooner Torrey at Eagle Harbor, on the 5th of Febroary. Al needful aid was given by the
triangulation party in mounting the astronomical instruments, and in erecting a shelter to protect
them from injury. With theodolite No. 16 Mr. Mosman and his aid, Mr, Edwin Smith, observed for
azimuth on four favorable nights preceding the 14th of the month, and recorded seventeen sets of
observations. In order to connect the azimuth-station with points in the triangulation of Saint
Josepl’s Bay, horizontal angles were measured by twelve sets on three days. The time was deter-
mined by seventeen sets of observations made on five days with the sextant and artificial horizon,

This work is noticed in its proper geographical order, but was preceded by similar duaty at

. Baint Andrew’s Bay, as will be mentioned presently.

Triangulation of Saint Andrew’s Bay, Fla.—Last year the eastern and northern arms of this bay
were inclnded in the operations of Assistant McCorkle. In order to complete the triangulation,
he returned to Apalachicola early in December, 1870, expecting to move immediately westward
with the schooner Torrey, which was under his charge for the use of his party. But prepara-
tions for sailing had been delayed by the sudden death of the ship-keeper. The vessel of necessity



46 REPORT OF THE SUPBRINTENDENT OF

was refitted under the immediate supervision of Assistant McCorkle, and counld not reach the
working ground in Saint Andrew’s Bay until the night of the 26th of December. On the passage
Assistant Mosman was landed at Davis’ Point, (Sketeh No. 8,) the place of work for the season in-
cluding also the determination of azimuth. Suob-Assistant H. M. De Wees accompanied the party
into West Bay for topographical service.

After erecting signals on the shores of the bay, horizontal angles were measured as usnal with
the theodolite. Four of the lines of sight required to be opened by eutting throngh the woods, in
order to bring the signals into view. Sketch No. 8 shows the scheme of triangulation.

The field statisties are:

Signals erected . ... i it it i e i e iab e iea e 19
Angles measured ... ieee e eaieaaa 97
Number of observations, ....cv it ivt it it it i ie i 1,872

Assistant McCorkle co-operated in the work assigned to Assistant Mosman by transferring his
party when needful, and affording help in procuring Iumber at Apalachicola. His party aided
also in the erection of the camp, and in mounting the astronomieai instruments.at Davis’ Point.

The latter part of the season in this section was employed by Mr. McCorkle in a reconnaissance
along the coast toward Choctawhatchee Bay. Beyond Saint Andrew’s Bay to the westward the
country is heavily wooded. Many swamps were passed making in at right angles to the shore of
the Gulf of Mexico. The difficulty of extending the triangulation is great, but possibly the
obstacles presented in this stretch of about forty miles may be lessened by examining the ground
which intervenes between the upper waters of Saint Andrew’s Bay and those that enter into Choc-
tawhatchee Bay. As yet no well-defined roads are laid ont, but a party has been organized for such
service as may be practicable in the development of this region.

Late in April the schooner Torrey was laid up at Apalachicola in the charge of a ship-keeper.
Assistant McCorkle then passed northward, and during the summer and fail was oceupied in field-
work in Section IL. .

Before leaving Saint Andrew’s Bay the base-line upon which the triangulation depends was
carefully remeasured, as also the angles connecting it with the triangulation. Snb-Assistant De
Wees co-operated in this service.

Latitude and azimuth at Saint Andrew’s Bay, Fla.—At Davis’ Point the astronomical instru-
ments intended for the determination of latitnde and azimuth were landed from the schooner
Torrey late in December, 1870. Before leaving for the prosecution of routine work, aid was given
by the triangulation party in the schooner for setting np tents and securing the instruments in
their places. Everything being in readiness, Assistant Mosman commenced astronomical observa-
tions on the 4th of January, and employed every clear night until the 17th, seven beiung occupied
in observing on twenty pairs of stars with zenith telescope No. 6 for latitude. Time was deter.
mined on nine nights by observations on sixty-four stars with transit No. 12. Twenty-four sets of
observations were made on six nights for azimuth with theodolite No. 16 ; and by measaring hori-
zontal angles on five days, the azimuth-station was connected with the triangulation of Saint
Andrew’s Bay. A

Mr. Edwin Smith served as aid and recorder in the astronomical operations. Assistant
Mosman left Apalachicola on the 20th of February, for service in Section IV. He was afterward
engaged in Section 111, and toward the end of the season co-operated in astronomical work in Ohio
and Kentucky, further mention of which will be made before closing notices of work in Section
VII. Daplicates of all the records kept by Assistant Mosman on the Atlantic and Gulf coasts
have been deposited in the office, together with the field computations for latitude, azimuth, and
magnetic observations.

Topography of Saint Andrew’s Bay, Fla.—The plane-table work ontstanding at Saint Andrew’s
Bay when the season opened included some details additional to the survey which had been made,
in the preceding year, of the eastern and northern arm, and the survey of the western part of the
bay. As already mentioned, the triangulation there was taken up by Assistant MeCorkle early in
January. Tollowing in order as points were furnished, Sub-Assistant De Wees, after filling in
supplementary details to the eastward, traced the shore-line of the western arm, including the
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bayous aud creeks which empty into it, and thus made the field-work at Saint Andrew’s Bay
complete. The plane-table sheet represents West Bay as bounded by marsh generally, in some
places quite narrow, but in others having a width of a quarter of a mile. The marsh is backed
by pines and underbrush with a few live-oaks and some palmetio. Light-draught vessels can pass
through the western arm of Saint Andrew’s Bay. The shores, however, with the exception of
occasional hummocks, are so low and swampy for some distance inland as to be impassable. Sub-
Assistant De Wees closed work in May, with the following return in statistics for this section :

Miles of shore-lines surveyed ...... ..o o iiiiil L e 473
Miles of bayousand creeks ...... .. i e 108
Area, (square miles). .. ... ... Lol 47

After discharging the plane-table party Mr. De Wees returned to the office and was assigned
to duty on the coast of Maine, as mentioned under Section 1. He is now under instructions for
service in Seetion IV.

Triangulation, topography, and hydrographky of Senta Rosa Sound, Fla.—The Gulf coast between
Choctawhatchee Bay and Pensacola Bay, a distance east and west of about forty-five miles, has
been thoroughly surveyed by a party under the charge of Sub-Assistant H. G. Ogden. Santa
Rosa Scund connects the waters of the two bays, and is separated frow the Gulf by a low sandy
island fifty miles long. The width of this barrier at the average is about a quarter of a mile.
Santa Rosa Sound itself, stretching east and west, varies in breadth, being two miles across toward
the western end, where it joins Pensacola Bay, but is less than three hundred yards wide near
its entrance into Choctawhatchee Bay. Field operations were commenced late in December, 1870,
and closed on the 16th of the following May.

Sub-Assistant O. H. Tittmann, who was attached to this party, made the needful triangnlation,
gtarting from two stations, (Fort Pickens and the navy-yard,) whick had been occupied previously
in the survey of Pensacola Bay. Going eastward he set up signals, and occupied alternately
many stations on the north and along the south shore of the sound, and extended his triangulation
into Choctawhatchee Bay. The western part of that body of water was also included in the sur-
vey of this year, and also East Pass, which is an outlet from Choctawhatehee Bay into the Gulf
of Mexico.

The conditions being unfavorable in some places along the sound for extended lines in the
triangulation by reason of the interyention of trees and sand-hills, great care was taken in the
determination of horizontal angles, thirty six measurements being recorded for each angle. Addi-
tional to the arrangement in quadrilaterals, angles were measured from their stations to connect
with them any sigoals that might be visible in the adjoining quadrilaterals. The scheme of
triangles shown in the progress sketch, and the statistics of the work, are evidences of untiring
patience, and the resalts are highly creditable to the members of the party.

The topography of Santa Rosa Sound was commenced by Sub-Assistant Ogden early in Feb-
ruary, at a point eleven miles from Fort Pickens. Three sheets were filled in going eastward, the
last taking in the western part of Choctawhatchee Bay with Garnier Bayou, Five-Mile Bayou, and
the shores of East Pass, which connects the bay with the Gulf of Mexico. Sunta Rosa Island, as
represented on the plane-iable sheets, is covered in spots with grass and pine trees. Patches of
marsh are met in a few places along the inside shore. The sand-hills on the island are generally
isolated, but in a few instances they occur as ridges. Along the Gulf §h0re, however, a nearly
continnous ridge of sand from five to ten feet high, and covered with grass, presents a barrier so
effectual that the island has nowhere been cut throngh by the waters of the Gulf. In mauy places
the ridge shows like an artificial structure, so regular are the slopes. The topographical survey
shows but one break in the entire length of this peculiar sand-barrier.

The mainland, or north shore of Santa Rosa Sound, is mostly swampy to the distance of a
quarter of a wile from the water-line, and is covered with a growth of pines, among which are a few
live-oak trees. At afew placeshard land skirts the sound, bat firm ground is continuous along the
Narrows and eastward to Choctawhatchee Bay. As far as yet surveyed the bay-shores are dry,
and have elevations of tweunty or thirty feet.

Soundings were commenced at Deer Point, the eastern limit of Pensacola Bay, and from
thence eastward the channel of Santa Rosa Sound was thoroughly developed to its connection with
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Choctawhatchee Bay, the western part of which and its bayous, as well as East Pass, were included
in the hydrographic operations.

Off Deer Point, at the western end of the sonnd, Sub-Assistant Ogden found a depth of twenty-
five feet. Ten miles eastward the depth in Santa Rosa Sound is no more than eighteen feet.
Twenty miles east of Deer Point the depth is only twelve fect, and there occurs the first bar across
the sound, the least depth being eight feet. Going farther eastward and through the Narro ws the
channel is tortuous, with frequent bars, four of which are used as crossing-places, the depth being
only four or five feet, but there are intervening depths of more than twenty feet.

On the bar of East Pass the sounding party found a depth of about eight feet, and somewhat
more through the pass into Choctawhatchee Bay. The eurrent was very strong through the pass.’

Tides were observed at five places on the shores of Santa Rosa Sound by the party of Mr.
Ogdeun, and for mean low water all results were referred by simultaneous observations to the old
tidal station at the wharf of Fort Pickens. In the sound the observed tide is very small, and Mr.
Ogden states that in Choctawhatchee Bay the water-level seems to be governed enfirely by the
wind. .

Before leaving this section the party remeasured the angles of the triangulation going west-
ward across Pensacola entrance, and from Fort Pickens verified the measurements which deter-
mine the positions of Fort McRae; those of the beacons, inside and outside of the entrance to the
bay ; the position of the light-house, and that of the navy-yard wharf.

Sub-Assistant Ogden commends for energy, care, and precision, the work of his associate
Sub-Assistant Tittmann, and also the services of his aid, Mr. S. N, Ogden, and of the sailing-
master of the schooner Agassiz, which was used in the surveying operations. Afield and afloat
the party developed an aggregate area of one hundred and ten square miles. The particulars of
work are as follows :

Signals erected ..o .anee i oo ae e i 63
Stations oceupied ... .. L. e i e eeim e irae 52
Angles measured ... ... L et aiiiasaa aas 293
Number of angnlar measurements.... ... ..o.o.ooiiaaiae. ot e 9, 568
Miles of shore-line traced ... ... . i i i i e e 150
Miles Of TOAAS + o it i i it et eaan mmeaaeaaaan 13
Miles run in sounding ....... e eematereetas eimammeaceie eeaeeaaan, 439
Sextant angles. ... ... ... ia el e 3,501
Castsof thelead.... ... ... o e e 32,993

The records connected with this work have been duplicated as usual. During the summer Mr.
Ogden was engaged in Section II, and Mr. Tittmann at the same time in Section VIIL. The
schooner Agassiz was laid up at Mobile, to be in readiness for service in the prosecution of the
survey of the Gulf coast eastward of Choctawhatchee Bay. If the present winter proves favorable
it is hoped that the survey westward of Saint Andrew’s Bay may be joined with the work here
described.

Latitude and longitude of Cleveland, Ohio.—In accordance with the proviso in the appropriation
bill authorizing determinations of latitude and longitude in the interior States of the Union, Assist-
ant George W. Dean was directed in the latter part of July to make arrangements for occupying
important points in Ohio and Kentucky. He was joined on the 10th of August by Assistant
Edward Goodfellow, who proceeded with snitable instruments to Cleveland, and there established
a temporary astronomical station near the Marine Hospital. Unfavorable weather in September
made it impraeticable to determine the longitude, but'in the course of the following mounth clock-
signals were successfully exehanged on five nights with an observer at Cambridge observatory for
longitude.

Assistant Goodfellow determined the latitude of the station at Cleveland by 126 observations
on thirty pairs of stars; and the local time and instrumental corrections by 204 observations on
thirty-six stars.

The magnetic declination was determined by Mr. Goodfellow from observations on three days;
and the intensity from three sets of vibrations and two sets of deflection. Four days were employed
in ascertaining the magnetic dip.
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Observations were completed at Cleveland on the 16th of November. Mr. Goodfellow then
transferred the instruments to Falmouth, oune of the stations occupied in Kentucky, in August,
1869, for observing the total solar eclipse.

Latitude and longitude of Columbus, Ohio.—By permission of Governor Hayes, the astronomical
station was established near the court-hounse at Colmnbus,  Assistant Dean exchanged clock-signals
with Cambridge on six nights between the 23d of September and the middle of the following montls,
recording in that period 123 observations on 26 zenith and circumpolar stars.  The determinations
were made with a 46-ineh transit, (No. G,) a break-circuit chronometer, and the spring governor-
chronograph No. 2. Mr. Dean’s computation gives for the State-house at Columbus a position
nearly fourteen seconds in time, corresponding to more than three statue miles, farther cast than
former determinations.

Observations for Iatitude were made at Columbus by Assistant A, T. Mosman on six nights,
closing with the 9tb of Oectober. The record shiows 165 measurements on 29 pairs of stars.  Two
sets of observations were muade for the micrometer value.

The astronomical station at Columbus was referred by geodetic measurenents to the center of
the dome of the State-house.

Prof. Joseph Winlock, director of the Harvard College observatory, Cambridge, Mass.,
co-operated with the parties in the determinations for longitude at points in Ohio and Kentueky.
The president of the Western Union Telegraph Company, Hon. William Orton, extended as here-
tofore all the facilities needful in the telegraph-work for longitude.

Latitude and longitude of Oakland, Ky.—A station was occupied at Oakland duaring the solar
eclipse which was total in that vicinity in Aungust, 1869. At that time the telegraph-line now in
use bad not been established. As several other points were to be oceupied in the course of the
present season in the Western States, the opportunity was taken te determine the longitude and
latitude of the eclipse station, near Oukland. When the purpose was wade kuown the officer in
charge of the Western Union Telegraph Company’s line passed aloop to the observing station at the
request of Assistant Mosman, and placed at his disposal the facilities needtul for exchanging clock-
signals with an observer at Cambridge observatory, in Massachusetts. Siguals were successfully
observed on the nights of the 4th, 5th, 6th, and 11th of November.

At intervals on the same nights on which observations were recorded for longitude, Mr, Mosman
determined the latitude of the eclipse-station, using 24 pairs of stars and noting 104 observations.

At the same station Assistant Mosman occupied three days in observing thie maguetic declina-
tion, dip, and horizontal inteusity. Having completed the work required at Oukland, the instru-
ments were packed on the 14th of November and dispatched to Shelbyville.

Latitude and longitude of Shelbyville, Ky.—Late in July, 1869, the latitude was determined at
Shelbyville, at a station selected for use in the following month by one of the parties under my
direction for observing the solar eclipse, which was total in that vicinity. At that time telegraph.
wires had not been extended so as to admit of special observations for longitude; hence the station
was marked and the desired determination was held in reserve nntil the present seasou, when
similar service was to be undertaken at other places in the section. Telegraphic facilities mean-
while had been extended to the neighborhood of Shelbyvilie. '

Assistant Mosman having made arrangements at Shelbyville in the latter part of November, was
joined by Assistant Dean. Clock-signals were exchanged, on six nights, with an observer at Har-
vard College observatory, under circumstances favorable for determining the difference of longi-
tude. Observations were made in the usnal way between the observers for ascertaining personal
equation.

After completing the work at the station near Shelbyville, Assistant Dean took charge of the
records for computation, Assistant Mosman and his aid, Mr. Smith, are now making arrangements
for astronomwical duty in Section V,

At all the stations occupied in Ohio and Kentucky, the magnetic elements were determined.
Field-work was closed at Shelbyville on the 11th of December.

7¢s
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SECTION VIII.

GULF COAST AND BAYS OF ALABAMA AND THE SOUNDS OF MISSISSIPPI AND OF LOUISIANA TO VER-
MILION BAY, INCLUDING THE PORTS AND RIVERS. (Skrrcu No. 9.)

Topography of Chandeleur Sound, La.—In May, after closing operations which will be deseribed
under the next head, Assistant C. H. Boyd made a plane-table survey along the west side of Chan-
delenr Sound, continuous with his work of last year, which terminated in the upper part of Isle an
Breton Sound. This survey defines the broken ground and patches lying about ten miles north
and south in the vicinity of Live-Oak Bayoun. The statistics will be included with details whiely,
occupied the party during the preceding month of the working-season in this section. Messrs.
Joseph Hergesheimer and C. H. Van Orden aided in the topographical survey.

Triangulation, topography, and hydrography of Mississippi River, La.— Assistant Boyd resumed
work at Grand Prairie, above Fort Jackson, late in December, 1870, with a party in the schooner
Hall. Twenty miles of the course of the Mississippi are included in the operations of this season.
The survey was suspended on the last of April at Point Lia Hache, which is about sixty miles from
the light-house at South Puss, on the Gulf of Mexico. Inselecting stations for carrying the trian-
gulation up the river, Mr. Boyd met many difficulties, lines of sight to points otherwise favorable
for the work being intercepted by buildings or by clumps 6f trees. The theodolite, moreover, at
nearly every point was, of necessity, placed on a platform of timber, to give stability on the soft
prairie and to insure the line of sight. Another disadvantage was that arising from the fogs that
prevail morning and evening during the greater part of the year. These are attributable to the
meeting of the belt of cool air along the river with the warmer air of the Gulf coast. Without a
more expensive outfit the currents, as observed at two stations in the river, must also be impedi-
ments in field-work, which includes both banks, the eurrent at one place being five miles per hour.

The topogruphical survey by Assistant Boyd and his aids, Messrs. Hergesheimer and Van
Orden, includes both banks of the Mississippi within the limits of the triangulation, and such
bayous as were found within three miles of the river. On the eastern side the bayous were traced
to their connections with Isle au Breton Sound.

In prosecuting the hydrography Mr, Boyd found the depth in the Mississippi much less than
is usually repoited, averaging at the most about twenty fathoms, instead of thirty, in the stretch
between Point La Hache and Fort Jacksou. Before leaving the section arrangements were made
for keeping up, during the year, a series of tidal observations at the quarantine-station. Near the
upper limit of his work Assistant Boyd selected and marked the ends of a base-line, about two and
a quarter miles in length. This will be measared by his party in the coming winter. The statistics
of the survey of this year on the Mississippi are as follows:

Signals erected . ... . e e e, 30
Stations oceupied . . ... L e e 25
Points determined ... ... . ... L e 36
Horizontal angles measured. .. ... ... ... (... il i 199
Number of observations............. ... .. ... ..oiiioia.l 4,008
Miles of shore-line trdced . ... ... .. ... . ... i .. 258
Miles of roads traced............oooo. il e e e eme e 39
Area of topography, (square miles)......... et eme e meaceaeaeee e 118

Fifteen hundred soundings were made within the topographical limits. The tidal record was
- kept up during four months. All the registers of observations and the resulting sheets of work
have been received at the office. i

Assistant Boyd, during summer and antumn, conducted a field-party in Section I, and is now
on his way to resume the survey of the Mississippi.

Hydrography of Lake Pontchartrain, La.— Assistant J. S. Bradford reached New Orleans on the
10th of December, 1870. He at once took charge of the schooner Varina and a small tender, the
Barateria, which had been laid up at the end of the previous season in Pearl River. The vessels
were refitted without delay, and the party was in working order early in January., Thence onward
soundings were prosecuted in Lake Pontchartrain until the 8th of April, when the limits of the
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shore-line survey were filled. The hydrography comprises the eastern part of the lake somewhat
beyond Ragged Point, on the north shore. On the south side soundings extend as far as the light-
house which stands on the lake-shore north of New Orleans. In this and other service in the
section, mention of which will be made under separate heads, Assistant Bradford was aided by
Mr. C. P. Dillaway. The statisties of work in Lake Pontchartrain are:

Milesran in sounding ... ... . L.l i ieee e e, 571
Angles measured. ... . ... ... L.l L 1,056
Number of soundings......... ... (Ll il Lol 41,753

Deep-sea soundings off the Mississippi delta, La.— Assistant Bradford, after closing work in Lake
Pontehartrain, laid up the launeh Barataria at Fort Pike and reached Pass 4 Loutre with the
schooner Varina on the 22d of April. Stormy weather prevailed until the end of that month, but
as soon as practicable deep-sea soundings were begun near Southwest Pass and South Pass, and
lines were run at all favorable intervals until the 18th of May, when the Varina was requiréd for
special hydrographic work in the Gulf of Mexico, westward of the delta, as will be further mentioned
under a separate head. The lines run in the Gulf, near the delta, make an aggregate of a hundred
and seventy-five miles, and depths were determined at six hundred and cight positions. Mr, Dilla-
way efficiently aided in this and iv the subsequent operations of the party. Mr. T. J. Lowry, the
junior aid, having recovered from illness which seized him on his arrival in the section, also served
acceptably.

Hydrography of Trinity Shoal.—This was the concluding work of Assistant Bradford in this
section. The shoal lies in the Gulf of Mexico, about oue hundred and fifty miles westward of the
Mississippi delta. Inorder to determine the proper site for a light-house the vicinity was sounded by
the hydrographic party in the schooner Varina in the latter part of May. Mr. Bradford developed
the ground in guestion by upward of a thousand casts of the lead, and sent to the office a chart
sufficient for the present requirements by the Light-House Board.

Early in June the schooner Varina was laid up in the Mississippi, at the head of the passes.
Assistant Bradford then reported at Washington, and subsequently prosecuted hydrographic duty
in Section L.

Geodetic points in Illinois and Missouri—In further application of the sum voted for deter-
mining points in the interior, to serve as the bases of surveys that, when made by the several West-
ern States, will be in true geographical relation to the coast, I made a reconnaissance in June last
of the region about Saint Louis, in Missouri. Assistant Richard D. Cutts accompanied me in this
service, and to his large experience in field operations I am indebted for an early decision on the
feasibility of occupying intervisible stations for triangulation within an area of about a thousand
square miles in Illinois and Missouri. Late in June Mr. Cutts returned to the Aflantic coast to
conduact the operations of his own field-party in Section II, mention of which has been made under
that head.

The locality having been selected for the determination of geodetic points, instructions were
given to Assistant R. E. Halter to organize his party and to lay out a scheme of tiiangulation
across the Mississippi River extending to the westward in Missouri and to the eastward in Illinois,
keeping in view the determination of spires and other prominent objects as additienal points for
the use of the loecal authorities. The determination of an astronomical azimuth and the selection
of a site for a base and its preliminary measurement were also included among his duties. Suob-
Assistants William Eimbeck and O. H. Tittmann, both residents of Saint Louis, and possessing
serviceable information of the country in its vicinity, were detailed to assist in the field.

Mr. Halter reached Saint Louis on the 7th of July. With the necessary outfit and means of
transportation the selection of stations was commenced, and was continued until the end of
August, when it was deemed advisable to divide the party. Assistant Halter, with Mr. Tittmann,
took charge of the work on the Illinois side, and Mr. Eimbeck of the operations in Missouri. The
examination was somewhat retarded by excessive heat and haze in July and August, and later in
the season by the sickness of each member of the party.

The scheme for the triangulation so far laid out extends, north and south, from a station below
Saint Louis to Alton, a distance of thirty miles, and about the same distance, east and west, from



52 REPORT OF THE SUPERINTENDENT OF

Sugar Loaf, in Illincis, to Kessler’s, in Missouri. A site for a base, (sce Sketch No. 9,) five miles
in length, was selected near the station last mentioned. The Jongest line is eighteenr miles, and
the average of the triangle sides about ten miles in length.

Assistant Halter reports that, atfter reaching the Mississippi Bluffs, in Illinois, his farther pro-
gress to the eastward, in the axis of the scheme already established, was impeded by a heavy
growth of timber, extending four or five miles before the open conutry could be again reached ;
and that he had examined this tract for about twenty-five miles, north and south, without finding
any practicable opening. If lines of gight eut through this belt of timber will entail considerable
expense, the alternative will be to extend the scheme of triangles down the river to the high lands
which overlook it.

On the Missouri side the country was found more broken, and although considerable cutting
had to be done, a scheme of triangles was found practicable. iy S

After selecting the stations aud erecting eleven signals, the measurement of horizontal angles
was commenced by Assistant Haiter and Sab-Assistant Eimbeck. The former occupied and
observed the angles at the statious of Dryer and Clark’s Mound, in Illinois, and -the latter at one
of the stations in Missouri. )

The preliminary measurement of the base was made by Mr. Halter late in November. Mr.
Eimbeck determined the azimuth, closing operations for the season on the lst of the present
month, The winter being very unfavorable for field-work in Missouri, the different members of
the party were assigned to duty on the lower sections of the coast.

With a view to make the work now in progress in [llinois and Missouri inure as early as
possible to the advantage of the States, the points determined by the triangulation party will be
conunected with adjacent section-corners of the surveys which have been already made by the
Geueral Land-Office.

SECTION IX.
GULY COAST OF WESTERX LOUISIANA AND OF TEXAS, INCLUDING BAYS AXD RIVERS. (Sxercu No. 9.)

Hydrography of Matagorda Bay and Espiritu Santo Bay, Tex.—The party of Sub-Assistant T.
D. Granger reached Indianola on the 20th of December, 1870, and before the close of that month
commenced the hydrography of Lavaca Bay. The schooner Stevens was used in this service. By
the end of January following, soundings were completed in the bay, inclnding also its branches,
known as Keller's Bay, Cox’s Bay, and Chocolate Bay, the last in the immediate vicinity of the
town of Lavaca. Five other sheets were filled in the eourse of the season. Trespalacios Bay was
sounded out thoroughly in February. The resulting sheet shows that the course of the channel
has changed in recent years, aud that the depth has decrcased to five feet. In Carankaway Bay,
which is another of the branches of Matagorda Bay, soundings were completed on the 23d of
March. Among the c¢hanges at the head of this bay, Mr. Granger notes the washiug away of a
small island at the mouth of Caraukaway River. From the careful soundings made helow Pala.
cios Point in the latter part of March and early in April, it is shown that Half-Moon Reef is grad-
ually projecting into the body of Matagorda Bay. Tbhe light-house is now in four feet water,
but the extremity of the shoal, which was at the light when erected, is now one hundred and fifty
metres beyond the light-house. After sounding at the entrance to Matagorda Bay, in the vicinity
of Decros Point, the party moved into Espiritu Santo Bay, and there continued soundings until
the 6th of May, when work was suspended. At that date the hydrography of the bay had been
extended to Vanderveer’s Island. Careful tidal observations were made duaring the entire season
by Sub-Assistant Granger and his aid, Mr. I, W, Ring. The record shows the tides of January
at Lavaea, day and night tides for February and March at Half-Moon Reef, and a series observed
at Saluria Bayou while the work was in progress at Matagorda entrance and in Espiritu Santo
Bay. Comparisons were taken by simultaneous observations at the several stations, the plane of
reference used for the reduction of soundings being deduced from observations at Half-Moon Reef.
The general statistics of work are as follows:
Miles run in sounding .. .. ..ol 1, 2536
Angles measured ... ... 6, 993
Nuwber of soundings ..., i 72,433
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The six hydrographbic sheets containing this work have been deposited in the office.

Sub-Assistant Granger and Mr. Ring were on gervice during summer and autumn in Section
11, and are now in readiness for resuming hydrographic duty on the coast of Lounisiana.

Latitude and longitude of Clhetopa, Kans.—Early in the summer collateral service in the Depart-
ment of the Interior called for the determination of the longitude of a point on the southern bound-
ary of Kaunsas near the 95th meridian, west, for the purposes of the United States land-surveys.
Contractors who had engaged to subdivide parts of Kansas and Indian Territory into land-sections
were required by the Department to make the intersection of that meridian with the State bound-
ary a poiut of departure, and by advice of the Commissioner of the Geueral Land-Office the tem-
porary service of one of our observers was requested. The contractors for the land-surveys
having engaged to defray the incident expenses, the assistant in charge of the office provided
instruments immediately, and the longitude observations were committed to Prof. R. XKeith, then
in service as a computer for the Coast Survey Oftice.

The determination was made by exchanging time-signals from the nearest telegraph-station
with an observer at Saint Louis, the longitude of a station there having been accurately ascer-
tained in previous operations. By observing transits and comparing chronometers by telegraph
on three nights, the longitnde of Chetopa, Kansas, was determined to be It 12% 12537, west of
Washington, with an uncertainty of 05.07. At Saint Louis the requisite observations were made
by Sub-Assistant W. Eimbeck. These included the determination for persounal equation between
the obsérvers, which was found to be 0.16. Tach observer noted time by his own chironometer on
the same night while observing stars of about the same declination, the chronometers being at the
sawme time compared by coincidence of beats. The whole series of observatious was formed into
equations of condition, assuming two chronowmeter corrections, one for each observer.

3y observing transits in the prime vertical, Professor Keith found for the latitude of his
station at Chetopa 37° 02/ 13”.0, north.

This work was greatly facilitated by the courtesy of the railroad and telegraph officials, The
Western Union Telegraph Company, with accustomed liberality, gave the use of the line for deter-
mining the longitude.

SECTION X.
COAST OF CALIFORNIA, INCLUDING THE BAYS, HARBORS, AND RIVERS. (SkETcH No. 10.)

Geographical reconnaissance befiveen San Diego and Panama.—Preparatory to the undertaking of
the Lydrographic reconnaissance for which the steamer Hassler is now in transit by the way of
Cape Horn, Assistant George Davidson has connected San Diego with San Francisco by a full
series of telegraphic observations for longitude, thus giving a well-determined starting point for
the reconnaissance. From his triangulation-stations in San Diego Bay he has also determined the
position and elevation of readily-recognized mountains on the coast of Mexico.

In March Sub-Assistant Gershom Bradford was instructed to make a sarvey of the entrance
and bay of Magdalena, on the coast of Lower California, and for this daty the surveying schooner
Muarcy was assigned to Lim. On his passage from San Francisco Mr. Bradford stopped at the
island of Guadalupe, verified its position, and determined its elevation. The height was found to
be 2,570 feet.

The triangulation of the bay of Magdalena was founded on a measured base of 4,414 metres.
Points on the shores were determined by sextant-angles with sufficient accuraey for the hydro-
graphiec work. The longitude of a station was determined by chronometers brought from San
Francisco, and the azimuth of one of the lines of the triangulation by observations ou Polaris.
Loug and continuous series of tidal observations were made at two stations, and some current
data obtained. The hydrography was carefully executed, and great changes are indicated by
comparison with previous surveys. Special examination was made for a reported rock off the
south point of the entrance to the bay, but nothing appeared to indicate its existence.

The following statistics exhibit the work execated between March 9 and June 30:

SBignals erected ............ ... ... AU
Stations oceupied .... .. .. .. ..., R e e e e
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Number of observations . ... ... .. .. Ll 601
Miles of shore-line surveyed ... ... ... . ... ..l ..l 90
Miles run in sounding ... ... oo i 1,020
Angles measured . ... Lo 7,470
Nuamber of soundings ... ..o 31, 719

The records of the work are comprised in twenty volumes. Charts resulting from the hydro-
graphic work have been received at the office.

Sub-Assistant Bradford was aided 1n this special service by Mr. Westdahl, the sailing-master
of the schooner Marcy. After returning to San Francisco the party sailed to make search for the
Falmouth Shoal, as will be hereafter noticed. -

Mr. Davidson has furnished a view of the entrance and approaches to Magdalena Bay. Be-
fore leaving that vicinity he determined the elevation of several of the mountains of Margarita
Island, which forms the south side of the entrance. ’

The bay of Magdalena, as deseribed by Assistant Davidson, is one of the most spacious on
the Pacific coast, rivaling the Gulf of Fonseca and the bay of San Francisco. "The entrance is
three miles in width, has no bar, carries a depth of twenty fathoms, and has bold headlands rising
from deep water to a height of about one hundred feet. The height increases as they recede,
The northern head is marked by two roeks like beacons, the outer one being much the larger. On
making the entrance the conical peak of Mount Isabel is seen as a prominent landmark, and is
easily recognized. Margarita Island, forming the south point of the entrance, is very bold, high,
and broken. In the clear weather which prevails on this part of the coast there is no difficulty in
making the entrance. The prevailing wind is from the westward, and blows directly in, but not
too strong for a good working breeze in going out. There is another entrance to the bay at the
southern extremity of Margarita Island, but it is long and made tortuous by sand-shoals, and has
less than three fathoms of water. This channel is never used. The drawback to Magdalena Bay
is its large expanse and regular form, which oblige vessels to shift their anchorage with changes
of the wind. On the west side the shores are bold, rugg ed, and covered with cacti. Deep water
is found close under the shores. The eastern shores are sandy dunes, in part covered with cacti,
Extensive margins of shoal water mark that side of the hay. There is an absence of fresh water
on the shores generally, and a very seant supply of wood.

Off-shore hydrography—The steam-vessel requisite for prosecuting off-shore soundings in this
section sailed from Boston on the 4th of December instant, and is now on her course toward San
Francisco by the way of Cape Horn, Commander Philip C. Johnson, U. 8. N., assistant in the
Coast Survey, and chief of the hydrographic party in the Hassler, is authorized to make incidental
researches daring the voyage by deep-sea soundings, and other observations, which will postpone
for a short period the cominencement of regalar service on the coast of California. It is expected,
however, that some advance may be made before the close of the present fiscal year in the develop-
ment of dangers in the navigation of the Pacific coast between San Diego and Panama. This will
be the first service of the party in the steamer Hassler after reaching the section.

Commander Johuson is assisted by Lieut. Commander C. W. Kennedy, Licut. M. 8. Day, and
Masters H. B, Mansfield and E. W. Remey.

In the introduction of this report I have explained the general character of the marine
researches which will be made by the officers of the party while the steamer is in the course of
transfer to ber destined station for general hydrographic duty.

Longitude and triangulation of San Diego, Cal.—For the determination of the difference of
longitude between San Francisco and San Diego, Assistant Davidson occupied an astronomical
station at San Diego, and by the liberality of the Western Union Telegraph Company, had a loop
of their main line to San Francisco carried to the temporary observatory. Mz, S. R. Throckmorton,
jr., aid, at the-same time occupied the station in Washington Square, in the last-named city. This
work was snceessfully accomplished during the month of May. Assistant Davidson’s observations
embrace twelve double altitudes of the sun, two hundred and ninety-five transits of seventy-eight
stars on nineteen nights, and the exchange of clock-signals on eleven nights. The meridian instru-
meut No. 1, Frodsham break-circuit chronometer, 3479, and the Hipp chronograph, 3753, were
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used for this determination. Records of the observations in duplicate, and the chronogm'ph-ﬁ]lnts,
have been received at the office.  Mr. Davidson was aided by Mr. I1. 1. Willey.

At the request of the trustees of the city of San Diego, Assistant Davidson established a
meridian-line on the peninsula, four miles south of the astronomical station, as a permanent wmark
of reference for the determination of the magnetic declination, and for the use of the city and
county surveyors.

After completing the observations for longitude at San Diego, the observers met at San Fran-
ciseo, and, for personal equation, recorded seventy transits, on three nights, with six chronograph-
sheets,

At Washington Square, in San TFrancisco, Mr. Throckmortou observed four bundred and
twenty-four transits of ninety-five stars, on twenty-five nights, and sent clock-signals on twelve
nights. His records, including seventy-one chronograplh-sheets, have been daplicated, and are now
at the office. '

At two of the triangulation-stations, of 1851, in San Diego DBay, angunlar measurenients were
made to connect the astronomical station occupied in May, and also the light-bouse, with the schewme.
The principal line of the triangulation Mr. Davidson transferred to two stations not liable to be
disturbed by improvements for many years. All the statious were carefully marked. The statis-
ties of this work are subjoined :

Signals erected ... ... L e ieeeeaaaa .. 7
Stations oceupied. . .. L e e s .- 3
Angles observed ... L e eeii e 34
ObSEIVALIONS - oo i . it i et ettt ae o e et et e e 21

Vertical angles were measured to determine the elevation of the stations; of the Coronados
Islands, and of Table Mountain and others, in the vicinity of San Diego.

Near the astronomical station at San Diego, Mr. Davidson determiined the magnetic declination,
dip, and horizontal intensity by observations continued through three days.

Triangulation and topography of Bahia Ona, Cal.—Assistant Davidson erected three signals on
the shores of Bahia Ona, and occupied the stations San Pedro Hill and Point Duma, After con-
necting the latter with the main triangulation, he determined the position of a station on Santa
Barbara Island, where a signal has been erected by Sub-Assistant Chase. At the conneeting sta-
tions Mr. Davidson observed on five signals by one hundred and fifty observations of six angles ;
and also recorded twenty double altitudes of eight objects for elevation.

San Miguel Island will be joined in the triangulation next season. Tothatend a signal was put
up at the principal station by Sab-Assistant Forney. The local survey on that island will be men-
tioned in a subsequent notice. -

Before returning to San Francisco Mr. Davidson examined the coast from Point Duma to San
Diego with reference to facilities for the development and progress of the triangulation. Besides
the surveys of ranchos bordering the coast which were collected in the journey, he added details
obtained by special examination., Mr. H. I. Willey aided in the worlk on the shores of the Saunta
Barbara Channel.

Early in the winter of 1870 Sub-Assistant A. W. Chase forwarded to the office the records
and computations connected with his work of the preceding season near Point Saint George. He
then resumed the triangulation and topography from his previous limit of work near Point Vin-
cente, and carried the survey to the main stution, West Beach. Part of the topography represents
the western end of San Pedro Mountain; other details iuclude the rolling hills which border the
coast of the Santa Barbara Channel. The old sea-benches that mark San Pedro Mountain are well
exhibited on the topographical sheet.

The following statistics show the work done before Mr. Chase transferred his party to the
vicinity of Crescent City for the survey in that quarter, which will be noticed in regular order.

Miles of shore-line traced ............. ... ...l ... e i 11
Area, (SQUATe I0H1O8) . v oo et v i e e 18

Triangulation and topography of the Santa Barbara Channel and Islands, Cal.—The work near
Point Viacente was prosecuted during the winter by the aid of the party. Meanwhile Mr, Chase
proceeded to Santa Barbara Island, measured a base of six hundred metres, and covered the island
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with a small triangulation for the plane-table survey, which he carried on at such intervals as the
generally unfavorable season would permit., The original sheet has been received at the office.
Statisties of the work are subjoined :

Signals erected . ... . L e 10
Angles measured. ... ... Lo i e e e 2
L0 0 0T g 1 (0 T G P 192

The topography represeuts a fringe along the shore-line, of which five miles are represented on
the plane-table sheet. Mr. Chase has given a full deseription of the outlying dangers, anchorages,
&e., of Santa Barbara Island. After closing this duty he returned to his party at Point Vincente. °

Assistant Davidson provided a camp for the party of Sub-Assistant Stehman Forney, who was
instructed to commence the fopography and necessary triangulation of San Miguel Island, the
westernmnost of the Santa Barbara group. This windward island is peeuliarly exposed to continu-
ous fogs and heavy northwest winds, the prevalence of which has marked the present season.
Nevertheless, a good return has been made by the party of Mr, Forney. Some of the triangnlation-
stations were recovered, and a scheme of tertiary triangles was developed to make a good trigono-
metric connection with the survey of Santa Rosa Island. A whale-boat was employed for this diffi-
cult daty. There is no water on San Miguel Island; even the tuel needed had to be brought from
the mainland, The following are statistics of work executed by this party:

Signals erected .. ... .o i e e 17
Stations oceupied - .. .. . e i 8
Signals obhserved . . . e e e e e 14
Number of observations ... .. oo o i e 1, 910
Miles of shore-line surveyed . ... ... ... L. L. ... 17
Miles of bluft outline ................ et e e RN 10
Square miles of topography ....... e e e e 24
Topographical signals erected ........... e e e e 14

The positions of dangerous rocks lying off San Miguel Island were determined, and marked on
the survey. Mr. Forney will continue in the field until he finishes the work on San Miguel Island.
His report includes a full deseription of Cuyler’s Harbor.

Assistant W. E. Greenwell has continued the survey of the coast of California westward from
Point Pelican, near Santa Barbara, and bas reached a point midway between Santa Barbara and
Point Conception. The season was unfavorable there, as elsewhere on the western coast. At the
end of August Mr. Greenwell was taken dangerously ill, and, after much suffering, was constrained
to discharge his party for the season.

The topography is based upon the tertiary triangulation of previous years, and has been car-
Tied to the limit of the preliminary work near Gaviota Pass. 1t is comprised on two sheets, show-
ing details along the southern flank of the mountain range, which here crowds down close to the
shores of the channel. The country is rolling, partly wooded, and in some localities settled and
improved. The following statistics show the work executed by this party :

Miles of shore-line traced ...... ... ... ... .. ..o L. e e 243
Miles of bluffoutline .. ... ... ... . . Ll Lo e ... 14
Miles of creeks surveyed... ... . ... ... ... ... e i 9
Miles of roads surveyed ............ et e e e e e aaaan. 32
Area, (square miles)............ e e aaeevaaieeeeaeaaae e 33

In the course of the season Assistant Greenwell inked and forwarded to the office three other
sheets of topography and one sheet of hydrography.

Lriangulation and topography of San Luis Obispo Bay.—Sub-Assistant L. A. Sengteller, after
inking his topographical sheets of last year, sent tracings to the office, and forwarded, also, the
computations resulting from the triangulation of the season. He then made arrangements for
resaming field operations.

In January his party was organized at San Luis Obispo Bay. After measuring a line of nine
hundred and fifty-five metres with the subsidiary base apparatns a tertiary triangulation was
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extended for the topographical work. Mr. Seugteller also observed a4 preliminary azimuth for his
triangulation.

Part of the topography is carried over a very difficult and wild country, forming the southern
flank of Mount Buchon, the base of which terminates in abrupt rocky cliffs borderiug the sea. The
mountain is eovered With dense chaparral, through which it was necessary to open trails. The
survey embraces the shores and approaches of the bay, the outlying rocks, and the eastern landing.
A tracing of the uninked sheet was forwarded to the office with the records of the triangulation.
The following are statistics of the work :

Signals erected ... .. .. i i et i ca it aan 10
Stations oceupied . ... oo it i e ittt 9
Angles measured. ... ... el i 33
Stations determined ... . .. ... . il i et it iea i aaaans 10
Observations . ... .. iieiee it e e ieteeracnanenn e ierearatseceaaann 1,197
Miles of shore-line traced ...... ... ... (.. e 63
Miles of streams surveyed. . ... ... ... i i 43
Miles of roads surveyed. . . ... .o o o i 5
Area, (Square Miles) .. . ... .. it 5

In April Mr. Sengteller transferred his party to Polnt Arena.

Triangulation and topography of San Simeon Bay.—Assistant Cleveland Rockwell completed, in
the course of the winter of 1870, the office-work on his three sheets of the Columbia River topogra-
phy. In January he transferred his party to San Simeon Bay, measured a line of eight hundred
and sixteen metres with the subsidiary-base apparatus, and extended a tertiary triangulation
therefrom for his topography, which now includes the bay of San Simeon and the sbore to the
westward. The country is a moderately elevated series of rolling hills, mostly covered with grass,
and offering facilities for the work. The statistics are annexed:

Signals erected .. .. . i iii i e e iiie et 9
Stations oceupied .............. e e e 9
Angles measured ..... ... .. iiiiaiciaaaaeoa. 47
ObSErVations . e or i it e it i e iare e e e 969
Miles of shore-line traced ........ .o iiiiiiii i ii i i et eaieeenceaans . 8
Miles of roads sarveyed. .. ..o iior i i 13%
Area, (square miles). ... . ... ... el iaaei e . 10

Fhe duplicate of the triangulation record has been received at the oﬁice.

Assistant Rockwell was aided by Mr. George H. Wilson. At the end of March he transferred
his party to the northern coast for service, which will be mentioned under the head of Section XI.

Falmouth Shoal or Reed Rocks.~In July last, after closing work at Magdalena, in Lower Cali-
fornia, and before the return of the schooner Marey to San Francisco, Sub-Assistant Gershom
Bradford made prolonged search in the Pacific about eight hundred miles west of the Golden Gate,
in the vicinity of a reported danger. The anthorities are positive in regard to the existence of the
rock or shoal, but discordant, as might be expected, in reference to the geographical position. The
assigned latitudes of the place range as much as a quarter of a degree.

During this examination the vessel ran over one thousand miles. Fifty-nine positions were
determined in the vicinity. Soundings were frequently tried, but no bottom was found even with
the deep-sea line of 1,850 fathoms. The weather was favorable.

In the opinion of Assistant Davidson, who collated the authorities and conferred personally
with the navigators who report the danger, the rocks are probably isolated points coming from a
great depth. The deep blue water of the vicinity, smooth when the weather is fair, and the absence
of-da-gulls and seals, that harbor in the vicinity of certain shoals, make the position difficult
to find.

° Another examination will be conducted with a view to the hydrographic development of the
vicinity in which the reported danger exists.

(See Sketch No. 34.)

Survey of Table Mountain and of wharf-lines at Oakland, Cal.—Assistant A. F. Rodgers passed

8¢s



58 REPORT OF THE SUPERINTENDENT OF

the winter of 1870 at San Francisco, in computing and duplicating his triangulation records of the
previous season. He also inked the plane-table sheets of last year, and made a comparative map
to show changes at Eel River entrance. Tracings of his survey of the vicinity of Trinidad Head
were made for the Light House Board.

After tracing on the proper topographical sheet the wharves and improvements recently made
at Oakland Point, Mr. Rodgers took up the survey of Table Mountain, the well-known headland
north of the entrance to San Francisco Bay. The triangulation made as a basis for the topography
conneets with that of the vicinity of San Francisco. Before completing the survey of the land.
marl, the time arrived for resuming field-work near Cape Mendoecino, to whieh reference will be |
made under a separate head.

Assistant Rodgers was aided in the work near San Francisco by Mr. E. F.-Dickins. The
detailed survey of Table Mountain will be completed after the return of the party from the upper
purt of the sectioun,

Blossom Rock, San Francisco Bay, Cal.—~After the close of operations by the United States
engineers for the removal of Blossom Rock, a hydrographic survey was made unrder the direction
of Assistant George Davidson. Great care was exercised in the determination of the depth, and
in fixing the position of each sounding, as well as in the reduction of the soundings to the datum of
mean low water. This detailed survey was made by Sub-Assistant G. Farquhar, On account of the
strong and irregular currents, the time for sounding was limited to one hour at each tide on fair
days, and casts were recorded only when made in smooth water. An aggregate of about one thou-
sand soundings were plotted from over two thousand angular measurements with the theodolite.
The resulting chart, on a large scale, is8 now at the office. As shown by the soundings, the opera-
tions of the engineers have inereased the depth of water on Blossom Rock to twenty-four feet.

Sub-Assistant Farqubar has made in general the projections needed for the hydrographic work
on the western coast, though suffering much during the season from disease incurred in the pros.
ecution of previous duty afloat. He is now in service in the party of Assistant Davidson.

Rocks in Mission Bay, (San Francisco Harbor.)—While Assistant Davidson was at San Fran-
cisco, a small rock was reported as having been found in Mission Bay to the southward of the city.
Going at once to the vicinity with his aid, Mr. 8. R. Throckmorton, two small heads of rock were
found, having only twelve and a half feet on them at mean low water, the depth around the rocks
being five and six fathoms. Mr. Davidson, after determining the position, published a notice con-
taining the ranges for avoiding the rocks. Subsequently the Light-House Board placed a buoy on
this danger to the navigation of Mission Bay.

San Francisco Bay and approaches.—Some progress has been made at intervals by the hydro-
graphie party of Sub-Assistant Gershom Bradford, with the schooner Marcy, in the minute hydro-
graphic survey of the Golden Gate and its approaches, the object being to determine what changes
are going on, and to establish a basis for future comparisons. The work has been subject to the
requirements of the service in other quarters; hence it was discontinued when call was made for
the hydrographie development at Magdalena Bay, which was mentioned in a preceding notice.
The party resumed work near the Golden Gate in October, after completing the survey of the
Orford Reef, of which mention will be made under a separate head. Observations made in regard
to the currents have already afforded matter of great interest. Nearly three thousand soundings
were recorded by the party in the vicinity of the entrance to San Francisco Bay.

Triangulation and topograpky north of Point Arena, Cal.—As soon as the season would permit,
Sub-Assistant L. A. Sengteller transferred his party to Cuffey’s Cove, deferring until winter the
continuance of work near San Luis Obispo, of which mention has already been made. Having
measured & base-line of 1,075 meters at Navarro Ridge, north of Point Arena, the triangulation was
brought up to that limit and connected with the base. Mr. Sengteller, before returning the appa’
ratus to San Francisco, also measured the base which had been laid out at the commenceman® of
the triangalation at Point Arena. This work is now connected with the astronomical station occu-
pied by Assistant Davidson in 1852,

Bad weather prevailed in this section during the year. The topographical survey, however,
w as extended to Mendocino Bay. The following synopsis comprises the statistics of field-work :
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Signals erected .. .. coceirmn i e it ittt e caaan e 33
Stations occupied .. ... L " 30
Anglesmeasnred. . .. ... e et aaan 293
Number of observations............... Maeteeies et re e e 5, 810
Miles of shore-line surveyed........... e e emema et ieeeacrata e 19
Miles of roads surveyed. .. ccou ot it et 21
Area, (SQUATE MIlES) ..o e e e e 84

The smoke of great fires in the forest north of Point Arena conjoined with dense fogs and
strong winds to retard the progress of this party. In the course of the season Mr. Sengteller com-
pleted the records of his previous work, and transmitted results to the office. He is now making
arrangements to resume field-duty on the coast south of Monterey.

Trianguiation and topography south of Cape Mendocino, Cal.—When the season opened for field-
work north of San Francisco, Assistant A. F. Rodgers resumed his survey of the coast south of
Cape Mendocino. His party is yet on the eoast near Shelter Cove, the triangulation having been
extended southward from the cape. The region is difficult of access, rugged mountains coming
down quite to the coast-line. Ten of the stations used for the triangulation are at elevations of
more than two thousand feet, and in order to reach them trails were cut through the chaparral.
As the party reinained at work after the setting in of the wet season, the following synopsis repre-
sents only part of the resalts of the year:

Stations 0CUPIEA . . - .. .. oo e e e, 39
Positions determined . . . ...l . 75
Number of observations .. ... ... it il e 1, 000
Area, (square miles) ... ... ... .. e 80

While Assistant Rodgers carried forward the triangulation, his aid, Mr. E. F. Dickins, mapped
the coast southward of Cape Mendocino. A few miles south of Shelter Cove the topography will
be taken up with two plane-tables. Great energy has been manifested in the prosecution of this
work under many natural difficulties. Some of the signals were destroyed by forest-fires, the
smoke from which also retarded operations. At this time the survey in charge of Assistant Rodgers
comprises three sheets of detailed topegraphy below Cape Mendocino, and four others ou which
shore-line has been traced to a point several miles south of Shelter Cove, where the party is yet at
work.

Views drawn by Assistant Davidson were received at the office in January, representing the
appearance from sea of Cape Mendocino and Cape Fortanas. The drawings were accompanied by
special views of the rocks adjacent to the two capes. These, with others furnished by Mr. Davidson,
will be engraved for the general charts of the coast.

Sunken vocks south of Punte Gorda, Cal—While prosecuting the coast topography south of
Punta Gorda, Assistant Rodgers noticed a very heavy, but not frequent, break in the water about
one mile off shore, caused evidently by a sunken rock. The tide was low, and the water, at the
time, was smooth, but a heavy swell was coming in from the eastward. Mr. Rodgers determined
the position of the sunken rock. It is generally known that such dangers exist on parts of the
coast not yet reached by the hydrographic operations. Where, as in the present case, the danger
lies near the coast-line, the practice of steamers in making their courses quite near to the shore
cannot be justified. In ordinary weather, during which the sea in the vicinity of Punta Gorda is
marked by ¢ white-caps,” it is probable that this danger would be overlooked by passing vessels.

Triangulation and topography of the coast north of the False Klamath, Cal.—Mention has been
made, under another head, of the occupation of the party of Sub-Assistant A. W, Chase during the
winter. At the opening of the season he resumed work near Crescent City, and extended the
triangulation southward as far as the False Klamath. This part of the coast of California is high
and rough. The ocean-front of the mountains is about twelve hundred feet high at the distance
of a mile from the water-line, and, being forest-clad, the region presents many obstacles to the
progress of the triangulation.

After completing the angular measuremeuts, Mr, Chase extended the plane-table survey so as to
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include ten miles of the coast north of the False Klamath. His party was then transferred to a
site of work which will be referred to in the next section.

In his general report Assistant Davidson makes favorable mention of the expedients nsed for
carrying on the work below Crescent City, after having personally examined that stretch of coast
with reference to the means proper for its development.

A synopsis of the statistics of work north of the False Klamath is subjoined :

Signals erected ..............v.eenian. e O, R 22
Stations occupied ...... .. |
Angles Measured. . ... .. i iee i e i e i et ce e aeans 79 y
Number of observations ... .. ... . ... . . oL .L. e 832
Miles of shore-line surveyed............ G e 104
Area of topography, (square miles) ............. ... ... ... Lol .. 84

The outlying rocks along the coast were carefully marked in position and appear on the plane-
“able sheet. .

Rock in Crescent City Bay, Cal—In the course of the season in this section Sub-Assistant Chase
discovered and surveyed a dangerous ledge lying directly in the way of steamers entering Crescent
City Harbor from the southward. In ordinary winds from the northwest, the water does not
break on the ledge, but doubtless does in heavy southwest weather. The rock is several hundred
yards in extent, and is not well marked by kelp. The depth on it, as determined by 165 casts
of the lead, is 4 fathoms at mean low water, with 13 to 15 fathoms all around the ledge. This
dauger, which T have named ¢ Chase Ledge,” isless than two miles from Orescent City light-bouse.
A description has been published in the usual form as a notice to mariners.

Azimuth at Bureka and Crescent City, Cal.—In the course of the season Assistant George
Davidson oecupied a station of the triangulation near Crescent Oity, and observed for azimuth
with the twelve-inch theodolite No, 37. The record includes 54 observations on the sun and Polaris.
A second station of the triangulation being used as an azimuth-mark, the connection is direct and
complete. For this work the transit instrument was puat in the meridian, and eight transits were
recorded for time, in addition to twelve double altitudes of the sun. Mr, Davidson made 108
measures of thread intervals with the micrometer. The transeripts of the work have been received
at the office. Messrs. 8. B. Throckmorton and H, I. Willey aided in the observations.

The station Eureka, in Humboldt Bay, was occupied by Mr. Davidson for azimuth, with
theodolite No. 37, by means of which he recorded 42 observations on Polaris, The connection was
made direct, as at Crescent City, by using one of the stations of the triangulation as an azimuth-
mark. With the transit instroment in the meridian, 25 passages of 18 stars were observed on 2
nights. The record in duplicate is now on file in the office.

Observations for the value of the level scale were made by 24 repetitions with the vertical circle
of theodolite No. 57.

Assistant Davidson has computed a table of the azimuths and apparent altitudes of Polaris
for varying latitudes and hour-angles, to assist in placing the instrument in the plane of the
meridian. As a result, the time occupied in adjusting the new meridian instrument is less than
half an hour.

At the astronomical station near Eureka, observations were made to determine the magnetic
declination.

Before leaving this section, Mr. Davidson made a careful view from sea, showing Orford Reef
~ and the neighboring coast-features. The drawing is now ou file in the office.

Aids to navigation.—In furtherance of the general interests of navigation, several communica-
tions from the Assistants in this section and Section X1 have been transmitted to the Light-House
Board within the year. Assistant Davidson reports that in heavy northwest weather a good lee
and safe anchorage can be had at Dume Cove, two miles east of Point Dume. At present, vessels
under stress of weather usually run for San Pedro. Assistant Greenwell several years ago called
attention to the shelter afforded at Dume Cove. .

In other reports Mr. Davidson recommends the placing of lights on Point Hueneme and
Anacapa Island, and buoys for the bar, entrance and bharbor of San Francisco. He specifies also
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the dangers to navigation off Point Afio Nuevo. Special attention was given in the course of the
year to exactness in the assigned geographical positions of the lights. After verifying the record,
Mr. Davidson furnished a complete list for the use of the Light-House Board.

Assistant Rodgers recommends the erection of a light at-Shelter Cove, and, in specifving the
dangers between that anchorage and Cape Mendocino, calls attention to the risk incurred by
steamers in passing northward too near to the shore.

Af Crescent City Bay, buoys to serve as aids in navigation are recommended in the report of
Assistant Davidson.

Tidal observations.—The stations on the Pacific coast have remained under the very efficient
supervision of Bvt. Col. G. H. Mendell, U. 8. A., who has ably met every requisition from the
office in Washington. The observations at these stations are generally excellent, and the
observers experienced and attentive. Mr. Willlam Knapp has remained in charge of the self-
registering gauge at San Diego, and Mr. F. P. Thompson in charge of the one at Fort Point. Each
observer has also kept up a good series of meteorological observations, and tabulated the readings
of high and low waters taken from the tide-rolls by using the improved graduated glass scales
furnished from the office for this purpose.

SECTION XI.

COAST OF OREGON AND OF WASHINGTON TERRITORY, INCLUDING THE INTERIOR BAYS, PORTS, AND
RIVERS. (SkETcHES Nos. 11 and 12.)

Triangulation and topography north of Chetko River entrance, coast of Oregon.—After completing
a plane-table sheet of the upper part of the coast of California, Sub- Assistant A. W. Chase moved
his camp and party to the coast of Oregon, and took up the triangulation north of Chetko River,
where he had discontinued work last year. From that limit he extended the triangulation northward
and westward toward Cape San Sebastian., TLand operations on this part of the coast are almosg
impracticable. There being no roads, Mr. Chase was able to occupy his stations only by cutting
trails through chaparral from one point to another. Two of the stations are on large outlying
rocks, one of which was occupied with the theodolite. About eight miles of the coast are
represented on piane-table sheet. The geperal statistics of the work are:

Signalserected ..o i it ee e e 20
Stations occupied . .. ... oo e e e e 19
Angles measured . . ... e e . 106
Number of observations. ... ... ... i i i iiaii i 1,272
Miles of shore-line surveyed.... ... .. .. ... . il 11
Area of topography, (square miles)........ ... ..o it iiiiia e o 8

This field-work was closed latein October. Progress was much bhindered by strong winds, and
during August and September by smoke from the burning forests to the northward of Cape San
Sebastian.

Sub-Assistant Chase is now engaged with a party at San Pedro Bay.

Hydrography of Orford Reef, coast of Oregon—This work was taken np by Sub-Assistant
Gershom Bradford, after the return of his party in the schooner Marcy from the vicinity of
Falmouth Shoal, which was the subject of a preceding notice. Unfavorable weather interrupted
the operations generally ou the coast of Oregon, but Mr. Bradford succeeded in sounding out the
ship-channel between the main shore and the reef, and partly developed the reef and islets. On
the_plotted chart the limits of safe navigation are well marked, and also the approaches from the
southward. The following is an abstract of statistics: -

Signals erected ............ e e e eeimaaamaciiaceeisereeeae s 7
Miles run in sounding ....... S g 140
Angles of position ........ ... .ceieiiaal, Ceemeeeereaman fean e 1,040
Number of soundings. . ... .. ol e weniow-- 2,533

The party returned to San Francisco late in October, and before laying up the vessel made
additionsal soundings in the vicinity of the Golden Gate, as aiready stated.
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Orford Reef and the coast-features adjacent to it are well represented by a drawing, which was
furnished in January last, by Assistant Davidson.

Triangulation and topography of Columbia River, Oregon.— Assistant Cleveland Rockwell re-
sumed the survey of the Columbia River in May. Many difficulties were encountered in advaneing
the triangulation. The shores are covered with heavy timber, through which at high points lines
of sight were required to bring stations into view that otherwise would be hid by the dense growth
of timber on the islands in the river. By well-conditioned triangles, however, Mr. Rockwell suc-
ceeded in extending the preliminary work to Westport, which by the river course is about twelve
miles above Cathlamet Point. .

The topography was tuken up at Three Tree Point, on a sheet projected by Mr. Rockwell td
take in the river shores as far as the lower end of Puget Island. His plane-table survey includes
both banks of the Columbia, which, between the limits stated, is nearly three miles wide. All the
islands between Cathlamet Point and Puget Island are represented on the sheet. The river banks
are shown as being high, abrupt, and broken; densely timbered and covered with thick underbruash.
In the site of work occupied by the party this year there is no river valley; the shores have a steep
pitch at the water-line. The basin of the Columbia is from two to five miles wide, and the area
between the shores is filled with an intricacy of low marshy islands, which are covered with
spruce, cotton-wood, and alder. The islands are overlowed by freshets and by high tides.

While carrying on the triangulation, Assistant Rockwell determined the positions of notable
mountain peaks and ridges that were in view from the stations occupied for his work. A synopsis
of the statistics is subjoined :

Signals erected . ... i e e 13
Stations oceupied ... ..o oiit il i e i 13
Angles measured . ... oo i it e e etaaee e 39
Number of observations ........ ... ... .. L Lol ... 1, 461
Miles of shore-line surveyed ... ... . ... .. .. L .liiiiiiiaai.n 71
Area of topography, {(square miles) ... ... ... . i il 13

The operations of this party, as of the parties geuerally on the western coast, were retarded
by dense smoke from the burning woods of Oregon and Washington Territory.

Mr. G. H. Wilson aided in the field-work on the shores of the Columbia.

Assistant Rockwell is now in serviee near San Simeon Bay, in Section X.

Triangulation and topegraphy of Shoalwater Bay, Wash.—For the service in Shoalwaler Bay,
Assistant Davidson provided a suitable outfit of teuts and instruments, and at his suggestion the
work was intrusted to Sub-Assistant J. J. Gilbert. Field operations were commenced in the
spring with a view to connect this survey with that of the Columbia River, and to join it at the
north with the survey of Gray’s Harbor,

Shoalwater Bay, as the name implies, is filled with great shoals; the channels are tortuous,
and the low shores are covered with timber and underbrush. Notwithstanding the disadvantages
for progress, Mr. Gilbert established a good triangulation, and determined also a series of points
along the low wooded peuninsula which separates the body of the bay from the ocean. Among the
points is included the light-house on Cape Shoalwater.

Sub-Assistant Gilbert surveyed the shore-line and mapped the topography within the limits of
his triangulation. The following are statistics of the field-work :

Signals erected .. ... ... ... L. il e e e 45
Stations oecupied ... .. L L i e e 29
Angles measured - ... ... i it iie e e B 279
Number of observations ................. e e e et 1,980
Miles of shore-line traced ... ... cuiiie it e 73
Area, (square miles). ... ... L. i, 23

At the entrance of the bay extensive changes have taken place within recent years. Where a
largeisland existed in 1854, the water is now ten feet deep. Leadbetter Pointand Cape Shoalwater
have increased rapidly. Both are marked by loose sand-dunes that change in form and position
with every wind. Mr. Gilbert traced the shore-lines of Shoalwater Bay separately at high and
at low water. His party is yet at work, and will continue in the field as long as the season will

permit.
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ZLongitude of Seattle, W. T.—~While Assistant George Davidson was engaged in special exam-
inations at the United States branch mint in San Francisco, his party was at Seattle in charge of
the aid, Mr. S. R. Throckmorton, jr., to occupy an astronomical station there for the determination
of longitude by telegraph from San Francisco, where Mr. Davidson directed operations from the
station in Washington Square. By the usual liberality of the Western Union Telegraph Company,
this work was suceessfully aecomplished, althongh the condition of the line was much disturbed
by great fires in the forests of Oregon and Washington Territory, which sometimes destroyed the
connections. At the Washington Square station, Mr. Davidson observed 602 transits of 81
stars on 38 nights, and transmitted clock-signals on 12 nights. After the return of Mr. Throck-
morton, observations were made, as customary, for personal equation. These included 92 transits
of 54 stars on 4 nights. This longitnde-work, in 4 volumes and 61 chronograph sheets, has been
duplicated. No aid being available at San Francisco, Mr. Davidson, under the necessity, conducted
the mint comparisons while the operations for longitude were in progress.

Before leaving Seattle, Mr, Throckmorton, aided by Mr. H. 1. Willey, determined the magnetic
declination, dip, and horizontal intensity at the astronomiecal station.

Triangulation and topography of the Strait of Fuca, W. T.—Assistant James 8. Lawson was
engaged during the winter of 1870 in computations resulting from his field-work of the previous
scason, and in inking plane-table sheets, Eight in all were forwarded to the office, with twenty-
five records containing the observations and results, When the season opened for field-worlk,
his party was organized and operations resumed near Nisqually. A base of 900 meters was
measured in May on the plains, and the line was connected by angular measurements with the
triangulation made last year between Puget Sound and Muek Prairie. On the completion of this
work the party, in the brig Fauntleroy, sailed for the Strait of Fuea. Arrangements were made
without delay for connecting the triangulation of Admiralty Inlet with the stations which had
been occupied on the shores of Rosario Strait and the Canal de Haro, but the smoky atmosphere
made the continuance of the work impracticable at that time.

Suab-Assistant Bugene Ellicott joined the party in June, and was assigned to service with the
plane-table on the west side of Whidbey Island. For the extension of his work, points were deter-
mined by Assistant Lawson from Deception Pass to the southward, the stations having been pre.
viously selected. Stations were also occupied to embrace the eastern end of the Strait of Fuca in
the general triangulation, and, by a series of smaller triangles, the upper part of Admiralty Inlet
and Kilisnt Harbor were included.

The topography was commenced at Deception Pass. After tracing the shore-lines the survey
was extended northward to Sares Head,on Fidalgo Island. Southward of the pass the plane-table
work was continued, and finally joined with previous work near the light-house on Almiralty Head.
The western part of Penn’s Cove, a harbor of Whidbey Island, is included in the survey made by
Sub-Assistant Ellicott. He completed also the topography of Kilisas Harbor, which had been
commenced by Mr. Lawson, who found a good depth and safe anchorage while engaged in the sur-
vey. The aggregate statistics of field-work are as follows :

Signals erected ...... Meme e eacaaaan e e M iem e 18
Stations occupied ... - oo it e cheenaaean 32
Angles measured. .. ..oo oo iiai i it teaei e aee oo aa e s 178
Number of obServations .- .o tirriiiiie it iaei e e e s 5,936
Miles of shore-line surveyed. .. ... ..o it i e e 71
Miles of road surveyed - ... .. ccennimet o iie e et et 22
Area of topography, (square miles) ........ ... il A 40

Hydrography of Partridge Bank, Lawson Reef, and Belle Rock.—Heavy westerly winds pre-
vailed in July and August, while Assistant Lawson was engaged in the development of Partridge
Bank, and these, conjoined with the irregular currents in the vicinty, made the prosecution of
soundings a work of great difficulty. The survey, however, was successfully made. It shows that
between the ten-fathom curves the bank is three miles long and a mile and a half wide, and that the
eastern end is within four miles of the shore of Whidbey Island. The soundings have developed
a very dangerous rocky ledge, ou which the depth of the lowest tide is ouly fourteen feet. By the
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very strong and irregular currents, the kelp, which would otherwise be a warning, is sometimes
torn off, or run under, so that vessels on the lookout cannot make sure of the position to be
avoided. On the recommendation of Assistant Lawson, a buoy was placed on the bank by direc-
tion of the Light-House Board. Lawson Reef was discovered by the party in the brig Fauntleroy
last year. Mr. Lawson made the hydrographic development in the steam-launch Lively, in the
course of the present season, while conducting other operations in the field, and under circum.
stances of weather very unfavorable. The least depth found was twenty feet. Being compelled
by stress of weather to seek a harbor, the party found good anchorage at the south end of Bur-
row’s Bay, in a position which heretofore has had no repute as a harhor. .

Assistant Lawson noticed, while sounding in the vicinity of the reef, that the tides were very
irregular, there being for several days only one high and one low water each day. In one case the
ebb continued to run for a period of fourteen hours.

Belle Rock was sounded and determined in position. The least depth found by Mr. Lawson
was eighty fathoms. The following is & synopsis of the statistics:

Miles run in sounding ............. e i ieieiatateeeacraana s e 209
Angles measured .. ... ool e et aaaea 1,594
Number of soundings . ..... .. oo iiii e 3,739

Mr. F. A. Lawson served as aid in the hydrogmphlc party, and also in the field operations.

Assistants Davidson and Lawson united in the recommendation for placing buoys on Itsami
Shoal and Toliva Shoal, as aids in the navigation of Paget Sound.

Tidal observations.—The station at Astoria, with the others on the western coast, has remained
under the able supervision of G. H. Mendell, major engineers, brevet colonel, United States Army.
The self-registering gauge is attended by Mr. L. Wilson, who has for many years kept up an ex-
cellent series of both tidal and meteorological observations at this station. He also tabulates the
readings of high and low waters, taken from the tide-rolls, with a graduated glass scale.

SECTION XII.

PACIFIC COAST, ALASKA TERRITORY.

A party in eharge of Assistant W. H. Dall is now in the vicinity of the Aleutian Islands, with
the schooner Humboldt. The equipment for service included means for making hydrographic sar-
veys, recording tidal observations, and for increasing generally our information in regard to the
coast of Alaska.

Before leaving San Francisco in August, Mr. Dall conferred freely with Assistant Davidson,
wheo had collected many particulars of interest and importance in his reconnaissances of the coast

_of Alaska in 1867, and during his visit to the YakemRiver for observing the solar eclipse of 1869.

No returns have been received as yet from the party of Mr. Dall, but report of the safe arrival
of the Humboldt at Kodiak is hoped for daily. A self-registering tide-gauge, carefully adjusted at
the Coast Survey Office, was sent in the vessel, to be set up at Iliculiouk, near the eastern end of
the Aleuntians. At Saint Paul’s Island, about two hundred and fifty miles northwest from the pro-
posed tidal station, my friend, Capt. Charles Bryant, recorded meteorological observations continu-
ously for a period of eight months, beginning with November, 1870. By his kindness I am enabled
to include a copy of the record, which will be found in Appendix No. 7

COAST SURVEY UFFICE.

The operations of the Coast Survey Office have been conducted, as heretofore, by Assistant
J. E. Hilgard.

The inconvenient and insecure condition of the buildings occupied by the office had long
occasioned apprehension as to the safety of the valuable records accumulated during many years,
besides involving mach loss of time, from the fact that the houses occupied were scattered -at
different points within a square of the city. In order to correct these disadvantages, an arrange-
ment was entered into with Messrs. T. and A. T. Richards for the construetion of a suitable build-
ing, situated between the Capitol and the former site of the office, which was ready for cccapation
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ou the 1st of January, 1871. By the 1st of March all the different departments of the office had
been moved into it. Besides the security of the records by the fire-proof character of the bailding,
great advantage has been experienced from having all the operations of the office under the same
roof. )

The following statement gives a succinet account of the operations of the office during the
past year, which have fully kept pace with the advance of operations iu the field,

Hydrographic division.—The planning and verifving of the work of the sounding parties is
under the immediate direction of Capt. C. P. Patterson, iuspector of hydrography, who also
has charge of the construction, repairs, and disposition of the vessels belonging to the Coast Survey
service. The office-work under his direction has been performed by Mr. E. Willenbiicher, as
principal hydrographic draughtsman, who has plotted sixteen original hydrographic sheets, in
addition to making the verification of sheets drawn by others, besides drawing numerous projections,
reductions, tracings, and performing other miscellaneous work relating to lights, buoeys, and sailing-
directions. Mr. J. Sprandel, as assistant draughtsman, has equally performed a creditable amount
of work.

Computing division.— Assistant Charles A. Schott continued in charge of this division during
the past year. The force of permanent computers, cousisting ot Messvs, T. W, Werner, James
Main, G. Rumpft, and E. Courtenay, has remained the same, in addition to whom the assistance of
Messrs. F. Hudson and R. Keith was occasionally used, in order to keep up with th e rapidly-increas-
ing amount of field-work, both in triangulation and astronomical observations.

Assistant Schott served as 2 member of the party of the Superintendent for observing the
solar eclipse of December 22, 1870. His services as an observer ut Cataunia, Italy, are noticed in
Appendix No. 16 to the report of 1370.

Magnetic observations for declination, dip, and intensity were made by him in June, at Wash-
ington, in continuation ot the regular series observed by himn.  Among the great number of reports
submitted by him as chicf of the computing division, the following may be specially mentioned :
On the results from pendulum observations, made at the Coast Survey Office; on the present state
of the question of pendulum observations in conunection with geodetic surveys; on the connection
of the primnary base-lines of Kent Island, Md., aud Craney Island, Va., and on the degree of
aceuracy of the intervening triangulation; a new investigation of the secular changes in the
maguetic declination, dip, and intensity of the wmagnetic force at Washington, D. C.; results of
eclipse observations at Catania, and on the result of the micrometer measures of the negatives of
the eclipse of the sun, taken at Springfield, IIl.,, August, 1869, He also investigated two recent
hypsometrical formula, one relating to trigonometrical, the other to barometrical measures,
besides furnishing numerous reports on the routine work of the division, and promptly meeting all
calls upon him tor data needed in other branches of the survey.

Tidal division.—The duties of this division, consisting of the reduction of the tidal and
meteorological observations taken at the several established stations on the Atlantic and Pacific
coasts, correspondence with observers, inspection of new apparatus, and supervision of repairs to
those in service, have been directed by Mr. R. S. Avery, assisted by Mr. A. Gottheil, Mr. J. Downes,
and Miss M. Thomas. The tables of predictions of tides for the principal ports for the year 1372
have been computed and published. Various improvements have been introduced in the method
of prediction by the comparison of predictions with observations in each succeeding year. All
information for use in office and field-work, and in reply to applications for information relative to
tides, has been promptly furnished. The particulars relating to the several permanent tidal
stations have been mentioned under the heads of the respective sections in which they are situated.

Drawing division.—The operations of this branch of the office have been condueted under the
immediate direction of the assistant in charge, Mr. W. T. Bright assisting in charge of the
details, The following draughtsmen, comprising the permanent force of the division, have executed
thedrawings for engraved charts: Mr. A. Lindenkohl, chief draughtsman, and Messrs. H. Linden-
kohl, E. Karcher, . Smith, and F. Fairfax. Mr. W, Fairfax made traced copies of maps as they
were required for office and field purposes. Mr. W. McMurtrie was engaged during the year in
taking views of headlands and approaches to harbors. A list of the manuscript maps and charts
furnished to other brauches of the public service and to private persons, the cost thereof being

9cCs -
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paid by the latter, is given in Appendix No. 2. A tabular statement of the charts completed or
in progress during the year, with the names of the draughtsmen engaged upon them, is shown by
Appendix No. 3.

Engraving division.—This division has remained under the charge of Assistant E. Hergesheimer,
whose executive ability, 1o less than his professional knowledge and caltivated taste, has done mueh
to advance the efficiency of the work under his charge and to improve the perspicuity of the charts,
while maintaining their artistic character. Mr. Hergesheimer reports the completion of twenty-
tiaree charts, engraved on copper, the commencement of work on seven new plates, and the advance-
ment of the engraving upon twenty-eight, some of them fully up to the field-work. .

During the year the eustody off the “altos,” or electrotype relief-moulds, has been transferred '
from the electrotype to the engraving division. They have all been examined and assorted. Such
as had served a tetuporary purpose in the construction of new ¢ bassos” have been condemned, the
remainder having been registered aud stored in convenient cases in the basement of the office.

The engraved and electrotype plates have heretofore been stored together in the order of their
aceumulation. The removal to the new offiee has afforded an opportunity to make a careful exam-
ination of the same and a separation of the standard and printing-plates, with a selection of the
most important of the former for storage by themsclves. Some standards that have become obso-
lete will be Loxed for preservation. The printing plates oceupy a room separate from the stand-
ards, and convenient to the printing-office.

The force of engravers has remained the same as last year: Messrs. J. Enthoffer, H. C. Evaus,
A. Bengteller, and A. M. Maedel, topographical engravers ; John Knight, E. A. Maedel, and A. Pe-
tersen, letter engravers; H. 8. Barnard, J. C. Kondrup, R. T. Bartle, W. A. Thompson, H. M.
Knight, J. G. Thompson, F. W. Benner, E. H. Sipe, and W. H. Davis, miscellaneous engravers.
During part of the year Mr. F. Courtenay has engraved lettering and Mr. George McCoy views,
both on contract. Mr. E. Molkow has continued the use of the pantograph, and Mr. George A.
Morrison has performed the clerical duties of the division.

A tabular statement of the charts worked upon during the year, with the names of engravers
engaged upon them, is given in Appendix No. 4. The system and styles of lettering used on the
Coast Survey charts are exbibited by Sketch No. 31,

EBlectrotyping and photographing.—The operations of this division of the office during the year,
continued by Mr. George Mathiot, with Mr. F. Ober as assistant, embrace the production of thirty-
two electroiypes of the engraved plates of the survey, the reduction of sixteen topographical field-
shects by photography for engraving on the scale of the coast chart series, furnishing the requisite
positives on glass for the direct use of the engraver, and reduced prints on paper for the elabora-
tion of details by the dranghtsman.

Division of charts and instruments.—Mr. John T. Hoover has directed, with his accustomed
zeal and energy, the duties of this division, which comprise the safe-keeping of records and maps,
printing and distribution of charts, and work of the mechunician’s and carpenter’s shops, including
the dispateh of instruments for field-parties. The registering and filing the original maps and
charts, and records of observations made in the field, has continued with Mr. A. Zumbrock.

Within the year 8,931 copies of charts and sketches have been printed from the copper-plate
press, worked by Mr. T. V. Durham.

The preparation of backed sheets of drawing-paper for field and office use, and the miscella-
neous duties pertaining to the bindery and folding-room, have been very satisfactorily performed
by Mr. H. Nissen, .

Mr. T, McDonnell has remained in eharge of the map room. There have been issued during
the year an aggregate of 10,283 copies of charts, and a distribntion of 1,970 copies of the annual
reports of various years has been made,

The work of repairing and reconstructing instruments was done under the supervision of Mr,
John Clark, by J. Foller, W, Jacobi, C. F. Wurdemann, and apprentice, E. Eshleman,

The wood-work of imstruments, their packing for transportation, and all carpentry-work
required in and about the office, was done by Mr, A. Yeatman, assisted by Mr. F. B. Lackey.

The daties of chief clerk of the office, the charge of the general correspondence, and the office
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accounts have, as heretofore, been performed by Mr. V., E. King, assisted, since April 1. by Mr I,
W. Claney. Mr. C. A. Hoover acted as writer in the hydrographic division during the entire vear
Mr. R. L. Hawkius has discharged the duties of principal accountant and book - keeper in the office,
of the general disbursing agent of the Coast Survey, Samuel Hein, esq., and the clerical duties of
that office have been performed by Mr. W. A, Herbert, assisted by Mr. H. Hein as writer,

CONCLUSION,

Previous o the completion of the edifice now occupied hy the office, the assistant in eharge, J.
E. Hilgard, esq., had, in the plan of the building, marked out the quarters to be allotted to the
several divisions. After the removal 1 made a careful inspection of each of the office divisions,
and was gratified Ly the good judgment shown in their new arrangement. While bringing together,
as was desirable, the branches of work most nearly reluted, it was borne in mind that they include
many members with special talent and decided individuality. Hence the adjustment with refer-
ence to unity and effectiveness was not an easy task, but it has been accomplished to my entire
satisfaction. My thanks are duae also for the earnest co-operation of Mr. Hilgard in conducting the
work of the present year.

Samuel Hein, esq., continnes in charge of the finanees of the survey, and it is known at the
Department that his acconnts are presented invariably in Iucid form. As disbursing agent, bis
serupulous regard to economy and promptness in stating the means available for service at any
period of the season have been indispensable adjunets in the proper control of the observations of
the survey. The experience of Assistant W. W. Cooper in official details has also furtbered, as
heretofore, the discharge of the administrative duties which devolve on the Superintendent.

It is just to add, in conclusion, that the cordial assistance of able officers has liberated me from
much labor in the routine of the service, Time is thas afforded for considering suggestions that
have bearing upon the general interests of the work and its relations, as well to the requirements of
onr commeree, navigation, and national reputation, as to the demands of science. Inan age so
practical as the present these several objects may be regarded as commensarate.

Respecttully submitted,
BEXNJAMIN PEIRCE,
Superintendent United States Coasi Suyrey.
Hon. GEORGE S. BOUTwELL,
Seeretary of the Treasury.
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APPENDIX No. 1.

Distribution of surveying parties upon the Atlantir, Gulf, and Puacific coasts of the United States dur-
tng the surveying season of 1870-"71.

Coast sections, Parties. Operations. ! Persons conducting operations. Localities of work.
— e :
f H
SecrioN I. | :

Atlantic coast of Maine, | No. 1 | Hydrography ..... ! Horace Anderson, sub-assistant ; Soundings developing outer ledges in the ap-
New Hampshire, Massa- C. H. Van Orden, aid; L. B. ! proaches to Moose-a-bec Reach. IIvdrography
chusetts, and Rhode Pleasants, aid. i of Prospect Harbor, coast of Maine.  (See also
Island, including sea- i Bection VII}

ports, bays, and rivers.

W

Topography and | J. W. Donn, assistant; L. B. | Plane-table survey of the shores and adjacent

bhydrography. Wright, sub-assistant; F. C. islands, and hydrography of Sowmes Sonnd,
Donn, aid. . including Southwest Harbor, Mount Desert

Island. Me. {See also Section II1.;

Topographical survey of Long and other islands
bounding Seal ITarbor, in the Jox Island group,

3 | Topograpby ....... H. M. De Wees, sub-assistant ____.

at Penobscot entrance, coast of AMaine. (Scc
also Section VIL)

4 | Topography ...... W. H. Dennis, assistant: A. P. ! Plane-table survey of Deer Isle Thoroughfare, and
Barnard, aid. of adjacent islands and ledges on the east side
i of Isle an Haut Bay. (See also Section V1))
i
5 | Topograpby ...... . W, Dorr, assistant; C. T. Iar- | Topography of the western shore of Ponobscat
della, assistant. Bay. above Camden, Mc.. including the shoeres
of Belfast Bay, and nearly completing the inter-
mediate details.  (See also Section IV,
6 | Topography ...... A. W, Longfellow, assistant; Jo- = Completion of the detailed plane-table survey of
weph Hergesheimer, aid. ¢ Islebore, in Penobseot Bay, Me., between Caw-
f I den and Belfast Bay.
7 i Hydrography ..... I F. P. Webber, aasistant; 1. B. @ Hydrograpby of Penobscot Bay, cast and west of
Wainwright, 8. NX.Ogden, (. 8. Isleboro, Me., and from Camden northward
F. Hoftman, aids. © to Belfast Bay, including Gilkey's Harbor. De-

velopment of Bradstreet's Roek, near the Fox
lsland Thoeroughfare. Sonndings in Seal Bay,
completing hydrography in the vicimity of the
Fox Islands. (See alse Sections VIEand VIL)

& | Topography and | C. H. Boyd, assistant; W.I Vinal, | Topography of the shores anid seundings in the

bydrography. sub-assistant. i Androscoggin and Cathance Rivers, between
’ Brunswick and Bowdoinbam, Me. (Sec also
z Section VIII.)
9 | Hydrography ..... J. 8. Bradford, assistant: E. H. Soundings in the approaches of Saco River. in-
King,. aid. cluding Winter IIavbor, Mie. Hydrographic

developments ncar Cape Porpeise and Stage
Island, Me,, and revision of the sailing-directions
for harbors between Cape Small Point and Bos-
ton., (See also Section VIIL)

10 | Topography -.....| Hull Adams, assistant; J. N. Mc- | Detailed plane-table survey of the shores of Saco
Clintock, aid. - River, Me., including Saco and Biddeford, and
the coast northward to Spurwink River. (See
also Section IV.)

Geodetic positions determined in the State of
New Hampshire by secondary triangulation ex-
tendert from the primary stations Monadnock

11 | Triangulation ....| E. T, Quimby, acting assistant..... |

and Unkoneonuc.

12 | Astronomical ob- | Prof. Jeseph Winlock, director of | Exchanges of time-signals at Cambridge Observa-
tory, Mass., for longitude determinations at
Cleveland and ‘Columbus, in Ohio, and at Fal-
i mouth, Oakland, and Shelbyville, in Kentucky.
| (See also Section VIL)

servations. Cambridge Observatory.
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|
Coast sections, )Pax‘ties.j Operations,
< . H o
SEctioN I—Continued....| No.13 | Topography and
1 hydrography.
i
|
14 | Topography ......

Secriox ITL

Atlantic coast and sea-
ports of Connecticut,
New York, New Jersey,
Pennsylvania, and Del
aware, inchiding Lays
and rivers, and alse
I.ake Champlain.

i

12

-

o

10

11

12

Tidal observations.

Triangulation. ...

| Preservation  of

stations.

Triangulation. .. ..

 Topographby ......

| Reconuaissance. -

Triangulation.....

Triangulation ...

Triangulation..... ‘

Triangulation and
topography.

Fopography _.....

Topography ......

Hydrography .....

Persons conducting operations, Localities of work,

H. L. Whiting, assistant: H. | Shoreline survey amd hydrography, with record

Mitchell, agsistant : H. L. Marin- of changes atfeeting the harbor facilities at
din, sub-assistant. Fdgartown, Vincyard Haven, and Nantucket,

| Mass. (Sec also Section I1.)

A. M. Harrison, assistant; Bion | Topograpbieal survey of the shores of Narragan-
i Bradbury, jr.. aid; W.IL. Stearns, sott Bay completed, and details extended west-
l aid, (part of season.) ward of Peint Judith to the vicinity of Walke-
! field, R. T. Survey of wharflines for the harbor
commissioners of Newport.

!\ J. G, Spaulding, . Howland. ..... Serics of observaticns continued with self-regis-
1 ( tering tide-gauges at North Haven, in Penobscot
| {  Bay, Me.,, and at Charlestown navy-yard, in
j i Boston Harhor, Mass.

J. AL Sullivan, assistant; W. H. | Points determived from Poiot Judith westward to

and Clarke Station, on Long Island; at Watch
Hill, Champlin Hill, and Lantern Hill, on the

| Stearns, aid. the vieinity of Charlestown, R. 1., on the north
‘E shore of Long Island Sound. (See also Scetion
29!
: Jolm Farley, assistant ... .. Examination of station-marks formerly placed at:
Montauk Point, Shelter Island, Friar's Hoad,
|
|
|

| coastof Rliode Island; at Nickerson, William's
" Hill, and Sugar Loaf Hill, on ihe eoast of Con-

nectieut, and at Yard Station, near Philadelphia.

i Deterwination of points for the survey of New

Edward Goodfellow, assistaut....
| Haven Harbor.  (See also Section VIL)

T. M. Bache, assistant............. : Detailed topographical survey, inecluding the
Quinnipiac River and its branches, in the vicin-
ity of New Haven, Conn.

Reconnaissance and selection of sites for verifica-
tion bascs near the north end of Lake Cham-

Richard 1. Cutts, assigtant ; B. A.
Colonua, aid.

plain; signals erected for the lake triangulation
between Kibbe's Point and the United States
boandary.

! F. W. Perking, sub-assistant ...... T'riangulation of the eastern branch of Lake Cham-
! plain, from Kibbe's Point northward to Ball's
! Island, and measurement of veritication bases.
} (See also Section IV.)

‘ G. A. Tairfield, assistant; F. W. | Triangulation of the eastern channcl of Lnke
i Perkins, sub-assistant. Champlain, frem Ball's Island northward into
Missisquoi Bay. (See also Section IV)

8 C. MeCorkle, assistant ; W. H. | Triangulation of the western channel of Lake

l Stearns, aid, (part of scason.) Champlain, from Plattsburgh north to the United
' States boundary. (See also Sections I, VI, and
VIL)

Charles Hosmer, aesistant; R. B. | Shore-line survey of the vastern part of Lake
| Palfrey, aid. Champlain, from Culchester Point northward to
Butler's Island. (Seealso Section V.)

J. N. MeClintock, aid Shores of the eastern branch of Lake Champlain
truced from Batler's Island northward, to include

McQuam Bay. (See also Sections Tand V.)

H. G. Ogden, sub-agsistant; An- | Western shores of Lake Champlain traced, and

drew Braid, aid. isglands intervening, between Cumberland Head
and the United States bonndary, including the
southern shore of Missisquoi Bay. (See also
Sections VIand Vi)

F. 1. Granger, sub-assistant; F. | Soundingsin Lake Champlain, from the upper end
| W.Rivog, aid; L. F. Chew, aid. of Valcour Island southward to Ligonier Point
I and Shelburne Point.  (See alao Section IX.)
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Coast sections.

[Parties.!

Operations. Persons condacting operations.

Sectiox IT—Coutinued .. No. 13

SkcmoN 111

Atlantic coast and bays
of Maryland and Vir-

ginia,
ports and rivers,

SucTioN IV,

Atlantic coastand sounds
of North Carolina, in-
cluding sea-ports and

rivers.

10 ¢ &

including sea-

i
|

Localities of work.

Phyrical hydrog- | L Mitchell, assistant; H. L. Mar- |
raphy. indin, sub-assistant; I°
| North, aid.
|
14 | Hydrography ..... F. H. Gerdes, assistant ; C. P. Dil-
laway, aid. ‘
I
15 : Triangulation. .. .. Richard D. Cutts, assistant; B A, -
‘ Colonna, aid. i
| i
16 | Topography ...... ‘ C. M. Bacle, assistant; H. W.
Bache, sub.assistant.
17 | Hydrography ... .. W. W. Hardiug, sub-assistant,

(part of season:) W. L. Vinal,
sub-assistant, (part of scason ;)
J. J. Evans, aid.

|
Topography and | A, Lindenkohl and Charles J\m-%

bydrography. ken, (part of season ;) F.F. Nes, |

assistant ; T.J. Lowry, aid.

Tidalobservations. R.'L, Bassett............... ... ... )

Topography and

hydrography.

i
i
i
JOW. Donn, assistant: 1. B.Wright. 1
sub-assistant. |

|

|

w

Astronomical ob- | A, T. Mosma, assistant ; Edwin

servations. Smith, aid.

Charles A. Schott, assistant .......

3 . Hydrography ..... W.W. Harding, sub-assistant .. ...

4 | Triangulation ....” R. E. Halter, assistant ; B. A. Co-
Tonna, aid.

5 Geodeticopera-  C. 0. Boutelle, assistant ; F. Blake,

tions. I jr., sub-assistant; A.H. Scott,
i aid ; C. B. Boutelle, aid.
| .
cen ‘ Tidal observationa.! W.J. Bodell.. ... ... ..
1 ] Triangulation.. ..l G. A. Fairfield, assistant; F.'W,
| Perkins, aub-assistant.
\ i
i
| |
2 | Astronomival ob-; A. T. Mosman, asgistant; Edwin
servations. | Smith, aid.

3
,‘ della, assistant ; A. . Barnard,
aid,

|
% i

: !

Topography .. ..... . 'W.Dorr, assistant; C. T. Tar- |
{

|

I

Plysical survey of Budson River,N.Y.; sound-
ings on the flats avd in Buttermilk Channelto de-
termine hydrographic alverations in New York
Earbor., (SeealsoSeetion 1)

Shore-line survey and soundings in Newark Bay,
including also the navigable parts of the Passaic
and Hackensack Rivers.
Vi

{See also Seetion
Station ocenpied near Mount Holly, N. J. and
other stations established for triangulation to-
ward Barnegat light-house. Determination o t

altitudes at the primary stations in New Jersey.

Plane-table survey of Great Bay, including the
Jower part of Mullica River and Little Egg Har-
bor, on the coast off New Jersey,

Soundings completedd in Great Bay, X.J., and on
the bar of Little Egg Harlor.
Absecom Inlet, including parts of the adjacen

(Sec also Seetions I, IT[ and 1Y)

Hydrography o
A 5 )

water

Shoreline survey and sonndings in Delaware
the
League 1sland, and survey of the Schuylkill

River. from Philadelphia  XNavy-yard to

River below Fairmount, (See also Section IV,

Series continuned with seli‘registering tide-gaug «
at €xovernor’s Island, in New York Ilarbor.

Survey of the shores and development of the chaxn -
nels of the Broad Water,on the coast of Vir.
ginia, (Ser also Section 1.}

Latitude, azimuth, and the magnetic elewments de-

terniined at Cove Point, Tangier Island, an d

Wolf Trap. primary stations en Chesapeake

Bay. (See also Scetions TV and VIIL)

Magnetic obrercvations on Capitol Hil, \\'as}lﬁng
ton, D. C. Pendnlum adjusted for observing in
the Arctie regions.

Shore-line surveyv and soundings in the branche
of the Severn,Chester, and Choptank Rivers
and in Cliesapeake Bay, between Thomas' Poin 1
and Tally's Point.  (Sec also Section 11,

Triangnlation of Jamnes River, Va., from Jame :
town Island upward to City Point. (Sve als «

Section VIIL)

Geodetic observations at Clark's Mountain and
Bull Ran Mountain, Va., including determi-
nations for latitude, azimuth, and the mag-

uetic elements.  (See also Seetion V.)

Series continmed with the self-registering tide-
gange at Old Point Comfort, Va.

Stations ocenpied at Ocracoke Inlet, N. C.. joining
the Portsmouth base-line and extending the tri:
angulation of Pa.r-np\ico Sound. Triangulatine of
Pungo River completed. (See also Section IL)

Latitude, uzimuth, and the maguetic elements de-
termined near Portsmonth, N. C. (See also Sec-

tions 11T and VII)

Plane-table survey of the shoeres and branches of
Pamplico River, from Lee's Creek upward to tho
vieinity of Washinzton, N. C. (See also Seo

tion 1)
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Couast sectic

SucTION IV—Continued. .

SkcTiox V.

Atlautie coast and seca-
waterchannelsof Svath
Carolina and Georgia,
including sounds, har- :

bors, wnd rivers.

SuctioN VI

Atlantic and Gult coast
of Florida peninsnla, in-
eluding the reefs and !
keys, and the sea.ports

and rivers.

Sgetion VIL

Gulf coast and sounds of

Western

cluding the ports and !

Tivers.

Florida,

in.

P
i

e

o

W

1
4

|
|

5

. Hydrography

Topegraphy

. Hydrography

| Triangniation

| Hydrography

| Hydroegrapby

Persons condneting operations.

Loecalities of work.

No. 4 | Hydrography .. ..

Topography and

hydrography.

Reconnaissance.

Topography

Hydrography

Hydrography .....

Astronomical ob-

servations.

Triangulation and
topography.

Astronomical ob-
sexvations.

i F. F. Nes, assistant; W_1I. Vinal,
sub-assistant.

1 Acting master Robert Platt, U. 8.
] N., assistant; J. B. Adamson,
aid ; C. L. Gardner, aid.
; Hull Adams, assistant.;
Ellicott, sub-assistant.

Charles Hosmer, assistant; J. N.
McClintoek, uid.

i C. 0. Boutelle, assistant ... ..

1 W, H. Dennis, assistant; Bion
Bradbary, jr., aid.

| F.P. Webber, assistant: Andrew
! Braid, D. B. Wainwright, and
W. E. McClintock, aids.

J. A. Suliivan, assistant; W, H,
Stearns, aid.

i Aeting Master Robert Platt, T. 8.
{ N. assistant; J. B. Adamson,
aid ; C. L. Gardner, aid.

Lieut. Commander Jolhn A, How-
oll, U.S. N, assistant; Masters
W. H.Jaques, E. 8. Jacob, Rich-
ard Rush, and W. L. ¥icld.

¥. P. Webber, assistant; D. B.
Wainwright, aid.

H. Anderson, sub-assistant; Ar-
thur F. Pearl and G. W. Bissell,
aids, (part of season ;) R.B.Pal-
frey, aid, (part of season.)

A. T. Mosman, assistant; Edwin
Smith, aid.

8. C. McCorkle, assistant ; H. M.
De Wees, sub-gssistant,

A. T. Mosman, ussistant; Edwin
Smith, aid.

Eugene

i
{
|
|
i
=i

Hydrographie survey of Pamlico River from its
entrance upward to Cedar Grove. mear Wash-
ington, N. €. (See alse Sections I and IL)

: Sonndings developing the character of the Hatteras
Shoals, off the coast of North Carolina. (See
also Section VI.)

Plane-table survey east and west of Swansbl;r-
i ough, N. C., completing the topography of Bogue
*, Sound and Inlet; and shore-line survey west.
‘! ward to New River Inlet. (See also Sections I
| and X1

t

i Topographical survey and souudings, developing
parts of the Combahee River and Bull River,
S.C.; also, parts of the Checbessee, Colleton,
and May Rivers; and the head-waters of Cooper
River and Wright's River.
and IL)

i
|
(See also Sections I

Reconnaissance of the navigable rivers of Soath

Carolina, with reference to methods of connect.
i ing their survey with that of the Sea Islands,
i (See also Section II1.)

. Topographical survey of Nassau Sound, Fla., in-
cluding the adjacent inside water-passages along
the coast, and algo parts of Talbot and Amelia
Islands. (See also Section L)

. Soundings to seaward of Nassan Bar and Amelia

| Island, Fla. and hydrograpby of Nassau Sound

{ and of the inside water-chaunels Letween Saint

i Mary's River and Sairt John’s River. (Sce also

! Sections I and VIL.)

| Triangnlation below Matanzas Inlet along the
eastern coast of Florida to Braddock's Point.

i {See also Sections I and II.)

i Hydrographic devclopment of the ** New Ground”
near the quicksands, and soundings in the Gulf
of Mexico near the Tortugas. (See also Sec-
tion IV.)

Hydrographic party organized for soundings in
the Gulf of Mexico.

Soundings at Cedar Keys, on the Gulf coast of
Tlorida, developing the channel from Sea-Horse
Key to the railroad wharf, (Sec also Sectiona
Tand VI)

Hydrography of Saint George's Sound, ¥la., from
Bulkhead Point eastward to Royal Bluff, (See
also Section 1.}

Azimuth determined at Bagle Harbor, in Saint Jo-
seph’s Bay, Fla. (See also Seotions ITI and IV.)

Triangulation and topography of the western arm
of Baint Andrew's Bay, Fla. Mensurement of
base-lines at Saint Josepl’s Bay and Saint An-
drew’s Bay. (See also Sections I and XT.)

Latitude and azimath determined at Davis Point,

Saint Andrew's Bay, Fla. (See also Sections
| IlandIV)
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Coast sections. Parti

Obsevvations. | Persons condueting operations. Localitien of work.

RV USROS S

SEcTION VII—Continued. | No. 6 | Triangnlation, to- | H. . Ogden, snh.assistant: O. H. | Complete survey of Santa Rosa Seund. Fla.. iu-
|

|
‘x
I Tittmann, sub-assistant; 8. N. |

pography, and I cluding the Galf coast from Choctawhatehee en-
hydrography. | Ogden, aid. | tranee westwarid to Peasacola Bay., (Sev also
i
i Sections I IL and VIIT)

7 Astronomical ob- Edward Goodfellow, assistant. ... | Latitude, longitude, and the magnetic clements
servitions, ‘ determined at Cleveland. in Ohio. and at Fal-

mouth, in Kentne (See also Secetion 110

8 1 Astronomical ob-  G. W. Deap, assistant; A.T. Mos- : Laritude, longitnde, aml the magnetic elements
| , servations. . man, assistant; Edwin Smith, | determined at Columbus, Ohio.  (See also Sec.
| ! aidl. © tiens HI and IV,

i

9 | Astronomical ob- . A. T. Mosman, assistant ; Edwin : Latitude, lobgitude, and the magnetic elements

; scrvations, ; Smith, aid, : determined at Qakland and at Shelbyville, Ky,
; ! 3 : (3ee also Sections 1L and IV
Sgcrion VIIIL. | ! I i

Gulf ecast and bays of ‘i 1 Triangulation, to- | C. H. Boyd, assistant: Joseph Her- | Topography of the west side of Chandelenr Sound,
Alabama, and the ‘ I pography, and geshetwmer, aid; C. O, Van Or- ; ineluding Live-Oak Bayou. Cowmplete survey of
sounds of Mississippi . © hydrography. | denaid " the Mississippi River, extended from Grand
and Louisiana, to Var | | , : Prairie upward to Point La Iache. (See also
milion Bay, including | ; i Section L)
the ports and rivers. H 2 ; Hydrography ..... 1s Bradford, assistant ; C. P. Dil. . Hydrography of the casteru part of Lake Pont-

| I laway,aid; T.J. Lowry, aid. : chartrain : deep-sea soundings in the approaches
i : i of the M sippi Delta : sonandings on ‘Trinity
¢ ‘: i i Shoal, in the Gulf of Mexico. (See also Sec-
. i . tion 1.)

1 3 \ Triangulation. ... L RE. Malter, assistant : William © Triangnlation across the Mississippi River from
! i Rimbeck, sub.assistant: O. H. ©  stations in Illinois and Missouri, including the
i i Tittmaun, sub-assistant. - vicinity of Sainut Louis. (See also Sections 111,
} ‘ ! ©VILand 1X)

SrcTiox IX. ] : | ;

Gulf coast of Western I 1 f H.n!x-ograph,\'.,....! F. D. Granger, sub-assistant; F.  Sonndings complering the hydrography of Mata-
Louisiana and of Texas, i ! W. Ring, aid. gorda and Lavaca Bays, and including the upper
including bays and riv- [ 'i ¢ part of Espiritu Sante Bay, Tex. (See also Sec-
ers. ; ! ‘ tion II.) :

§ ) Astronomieal ob- 1 R. Keith, obgerver; William Kim- ! Latitude and longitude (letermjned at Chetopa,
! | servations. I beck, sub-assiatant. i Kang., by transits in the prime vertical and ex-
f ] ) change of time-signals by telegraph fromn Saivt
: ' i Louis, Mo. (Sec also Section VIIL)
BrcToN X. ‘ i i }
Pacific coast ot'Cnlifﬂmia,j 1| Astronomical ob- i George Davidson, assistant. ._..... Determination of positions for a hydrographic
i

including the bays, har-; servations. i reconuaissenceof the coast approaches north of

bors, aud rivers. Panama. Observations for longitude and for
the magnetic elements at San Diego, Cal.  (See
also Section X1.)

2 . Hydrography ..

Gershom Bradford, sub-assistant: | Shore-line survey amd hydrography of Magdalena

‘ F. Westdahl. Bay, in Lower Caliturnia. (Sec also Section X1.)
Hydrography ..__. ‘ Commander Philip ¢, Johneon, U. | Hydrographic party organized toeontinue off-shore

§ S. N, assistant; Lieut. Com- soundings along the coast of California.
[ manderC. W. Kennedy; Lieut.
M._S.Day; Masters H. B. Mans-

tield and E. W, Remey,

Triangulation ....| George Davidson, assistant ; .1 | Triangulation at Bakia Ona. and determination of
‘Willey, aid. the position of Santa Barbara Island in relation

tothe coust of Calitornin. Recunnaissanceof the
eogst frem San Diego northward to Peint Dume.
(See alke Section X1.)

Plane-table survey of the shore of Bahia Onanorth

\ Triangulation and | A, W. Chase, snb-assistant........
| topography. i of Point Vincente, and of part of Santa Barbara
i Island, Cal. (See also Seetion X1)

Triangulation and | Stebman Forney, sub.assistant. .. . Topographical survey of San Miguel Island, in
1 {opography. R ¢ Samta Barbava Channel, Cal.
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SecrioN X—{Continned. !

! ¥ Topography ...... I.. AL Sengteller, sub-assistant ...
:
: $ . Topography ..., Cleveland Rockwell, assistant : G,
| ; H. Wilson, aid.
|
‘; 10 Hydrography ... Gershom Bradford, sub-assistant. .
o
3 t
? 11 ‘ Topography ...... Aug. ¥. Rodgers, assistant: E.F
: } Dickins, aid.
: 12 | Astronomical ob- | George Davidson, assistant .......
: servations.
3
\ 13 Hydrograpby . ... . George Davidson, assistant; G.
: Farqubar. sub-assistant; S.R.
| Throckmorton and H. 1. Willey, |
; i " aids.
i | :
; 14 i Triangulation and | L. A. Sengteller, sub-assistant _...
1 | topography.
l 15 Triangulation and | Aug. F. Rodgers, assistant; E. F.
1 H g ! £ &
i topography. Dickins, aid.
i
;1 H
16 [ Triangulation and ' A, W, Chase, sub-assistant.......
} i topography.
| : !
P | ;
L i
! ! i

17 | Astronomieal ob-! George Davidson, assistant; S. R.

i ‘
| servations. i Throckmorton, sid; H. I. Wil-
g i ‘ ley, aid.
| |
18 | Pidalobservations.| Maj. G. H. Mendell, United States
v - i Engineers ; William Xnapp ; ¥.
i | P. Thompson,
| [
SeoTiox XI1. : !
Pacific coast of Oregon 1 Triangulation :md‘sl A. W. Chase, sub-asasistant. ... ..
and of Washington Ter- topography. ‘
ritory, including the . ‘
interior bays, ports, 2 | Hydrography ..... ‘] Gershom Bradford, sub-assistant. .
and rivers. i
3 ! Topography ...... r Cleveland Rockwell, assistant;
G. H. Wilson, aid,
|
4 | Triangulation and ! J. J. Gilbert, sub-assistant. .......
topography. |
Astronomical ob- | George Davidson, assistant ; S. R.

servations. Throckmorton, sid; H. I Wil-

ley, aid.

g
|
!

1
!
t
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3, de.—Continued.

Localities of work

! Detailed survey of the coast of Calfornia from
Troint Pelican, near Santa Barbara, westward
toward Point Counception.

Plane-table suwrvey of the shores of San Liis
Obispo Bay, Cal.

i Topography of the shores of San Simeon Bay, Cal.,
and adjacent voast to the westwand.  (See also

Bection XL)

Hydrographic exploration to determine the posi-
tion of Falmouth Shoal, or Reed Rocks, off the
coast of California.  Comparative soundings

and obaervations on currents near the Golden

Crate.  (See also Section X1)

Topographieal survey of Table Mountaiu, on the
nortly side of San Franeisco entrance. Wharf-
lines traced as now existing at Oakland Point.

Station in San Francisco occupied for exchange of
clock-signals, to determine the longitnde of
Seattle, W. 1.

pecial comparison of coin weights at the United
States branch mint in San Franciseo.

in San
Rocks determined in position
in Mission Bay, and the positions of buoys off
the Golden Gate.  (See also Section XI1)

! Hydrographie survey of Blossomy Rock,
Frauvcisco Bay.

Detailed survey of the coast of California trom
Cuftey's Cove northward to Mendocine Bay.

Topographical survey from Cape Mendocino south-
ward beyond Shelter Cove, Cal, Position deter-
mined of a sanken rock south of Punta Gorda.

Topographical survey of. the coast of Califor-
nia from the False Klamath north to the
vicinity of Crescent City. Discovery and de-
velopiment of a rock in Crescent City Bay. (Ses
also Section XI.)

Azimunth and magnetic elemenis determined at
Eureka, and azimuth at Crescemt City, Cal.
Views of Cape Mendocino and Cape Fortunas,
and of Orford Reef, with the adjacent coast.
{See also Section XL.) -

Series of observations continmed with the self-
registering tide-gauges at San Diego and at
Fort Point, near San Francisco, Cal, (See nlso
Section XI.)

Detailed survey of the coast of Oregon between
Chetko River and Cape San Sebastian. (See
also Section X.)

Hydrograpby of the Orford Reef, off the coast of
Oregon. (See alse Section X.)

Topographical survey of the shores and islands
of the Columbia River, between Cathlamet
Point and Puget Island. (See also Section X.)

Detailed survey of the entrance and northern
shores of Shoalwater Bay, W. T.

Longitude of Seattle, W.T., ascertained by ex-’
change of clock-signals with San Franciseo.

Magnetic clements determined. (See also Sec-
tion X,)
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Distribution of surveying parties upon the Atlantic, Gulf, and Pacific coasts, de.—Coutinued.

| i
Coast scctions. Partics. Operations. ! Persons conducting operations. Localities of work.

|

No. 6 . Triangulation, to- James 8. Lawson, assistant; Eu- ¢ Triangulation of the eastern part of the Strait of

J
SeeTion XI—Continued. ‘
| pography, and : gene Ellicott, sub-assistant; F. | Fuea. including the cotrance to Admiralty In-
|
|
i
|
i

hydrography. A. Lawson, aid. let and Kilisut Harbor, Wash. Measurement

of base-line on Nisqually Plains., Topegraphy
of the west end of Whidbey Island, including
| . part of Penn's Cove. Hydrography of Purtridge
| ; Bank, Lawson Reef, and Belle Roek.  (See also
% : ‘ Section IV.)
........ Tidal observations. Maj. G. II. Mendell, United States | Series continued with the selfregistering tide.
; Eugineers; L. Wilsou. ! gauge at Astoria, Oreg.  (See also Scetion X
i i
i

| 1 Astronomieal obh. ! W. H. Dall, acting assistant ; M. | Party organized to determine geographical pesi-

| servations and ! W, Harrington. tions, and to make local surveys along the coast
tian Islands, ; . i il , ST
hydrograpby. | and islands of Alaska Territory.

Tidal observations.l W. H.Dall... ... . i ' Series of tidal observations commenced with a

; gself-registering gauge at Iliowlivuk, on the
f ' ! i Aleutian Islands, Alaska.
| :
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APPENDIX No. 2.

Information furnished from the Coast Survey Office, by tracings from original sheets, dc., in reply to
special calls, during the year ending November, 1871.

Date. XName, Data furnished, .
| _ ,

1871.
January 5 | Col. J. II. Simpson, Corps of Engineers . ............. Topographical survey of the western coast of Florida, from Saint Vin-

eent’s Island to Saint Joseph's Point, inclading the shores of Saint

Joseph's Bay.

Mai. T.J. Treadwell, United States Army ..........| Topographical survey of Frankford arsenal and vicinity, Delaware

River. g

Topographical survey of the west side of the Narragansett Bay, from
South Ferry to Narragansett Pier.

=3

13 | Col. Thomas L. Casey, Corps of Engineers.........

16 | Thomas A Seotl, 68G. cocvninreraircananiaeiaammes Topographical sarvey coast of California, from the Santa Clara River
to Point Magu.
Febroary 4 | Col. W. P. Craighill, Corps of Engineers............ Hydrographic survey of the Rappahannock River, from Farleyvale to

Castle’s Ferry, together with the survey of the bars, vicinity of
Millbank and Tobago Bay.

' PO L R [ L R .| Tidal information of the Rappahannock River, Va.

4 | Hon. Hamilton Fish, Secretary of State ... ... ._. Topograpbical and hydrographic survey of the Hudson River, from
Anthony's Nose to Phillipse's Point.

4 | Capt. C. W. Howell, Corps of Engineers ............ Hydrographic survey of Pass Cavallo and Aransas Pass, Tex.

7 | Hon. James Buffinton, Mass .... Topographical and hydrographic survey of Fall River, Mase.

Latest information about Little EXyg Harbor, N. J.
27 | Light-House Board .| Topographical survey of Poiut Reyes, Cal,
March 11 | R.P. Panl esq Hjydrographic survey of part of the Darien River and Caufish Bar, Ga.
11 | Col. Thomas L. Casey, Corps of Engineers . ... ......| Topographical survey of the west side of Narragansett Bay, from South
Ferry to Big Rock Point,

25 | A. H. Richards, esq

11 Hydrographic survey of Wellfleet Harbor, Mass.
11 . FPTO | Projection, scale zohgy, and points of Wellfleet Harbor, Mass.
April 6 | Col. J. H. 8impson, Corps of Engineers .. .{ Hydrographic survey of part of Tampa Bay, Fla.
97 | Col. George Thom, Corps of Engineers. ............. Hydrograplic survey of the Kennebec River, from Richmond to Gardi-
R netr, Me.
May 4 | Departmentof Docks, N. ¥ ..oiiiieiiiii i, Shore-line surveys of Sandy Hook of 1835 and 1862.
8 | Maj. G. K. Warren, Corps of Engineers............. Hydrographic survey of Norwalk Harbor, Conn.
11 | Providence Daily Journal, R. I.. Distances and geographical positions in Narragansett Bay, R. L
11 | Providence Evening Bulletin ... Do. Do.
11 | Newport Mercury Do. Do.
11 | Newport Daily News De. Deo.
17 | Maj. G. K. Warren, Corps of Engineers ......._...__ Projections, seale yglgn, of Port Jefferson Harbor and mouth of the
. i Housatonie River, Conn.
92 | Col. George Thom, Corps of Engineers......_ ...... Topographical survey coast of Maine, vicinity of Well's Harbor.
June 15 | Profeasor N. S. Shaler, State geologist of Mass......| Entire topographical survey of the island of Rhode Island.
July 10| Captain C.F. Hall ... ooenerennioiniinin ‘ Sketeh of the Polar regions.

Hydrographic and topographical survey of tbe Delaware River, from
Fort Mifftin to Cooper’s Peint, from surveys of 1843.

11 | Lieut.-Col, J. D. Kurtz, Corps of Engineers

..do... Compiled map of League Island and vicinity.
Shore-line survey of the Delaware River, from Red Bank to Kaighn's
Point, 1870.
| 3 U PO, [ R L 1 PO i Hydrographic survey of the Delaware River, from Fort Miflin to Red

Bank, survey of 1861-'62. .
11 | Appointment office, Treasory Department.... .....| Charts of the Atlantie, Gulf, and Pacific coasts, with lights colored.

19 | Col. George Thom, Corps of Engineers.............. | Topographical survey coast of Maine, Webhannet River and vieiunity.
24 | Maj. G. K. Warren, Corps of Engineers............. | Hydrographic and topographical survey of Huntington Harbor, N. Y.
Angnst b 1) IR L T N do...oioiiiaeiaa. Shore-line survey of Bridgeport Harbor and Pequanok River to paper
factory.
10 | John Halliday, esq., civil engineor ................ Hydrographic survey of Corpus Christi Pass, Tex,

Topegraphical and hydregraphic survey of entrance to Bull and Com-
baliee Rivers, 8. C.

23 | Board of trustees, town of San Diego, Cal ......._... Hydrographic and topographical survey of San Diego Bay.

30 | Capt. A. N. Damrell, Corps of Engineers ... ......| Shore-line survey of 8t. George's Sound and trigencmetrical points, Fla.

19 | E. A. Maxshall, esq
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Information furnished from the Coast Survey Office, by tracings, &c.—Continuned.

Date. Name. i Data furnished.
i
1871, E
August 311 T. S. Hardee, State engineer of Mississippi ..._._ ... { Hydrographic survey of 1sle au Breton Sound and appreaches, La.
] S L do. e | Shore.line survey of the Mississippi River, from A Point Tiger to A
Point Bohemia.
October 4 | Daniel T. Van Buren, New York .-| Topography of the weatern shore of the Hudson River, from Whiskey

1 Point to Kingston: Point.

11 | Light-House Board ....-.....oomiiavameenan oo | Topographical snrvey of Point San Pablo, Cal.

11 | Col. George Thom, Corps of Engineers . ._..__.._.__ j Hydrographic survey of Duxbury Bay, Mass.

26 { Department of Docks, New York ............._..._. i Topographical survey of the npper part of Manhattan Island, N. Y.

30 | 8. T. Williams, New York ...... ¢ Force of current off Catharine and Wall Street ferries, N. Y.

30 | James F. Stuart, esq., California ....... .; Topographical survey of the coast of California, from near San Buena-

ventura to Point Mugu.
November & | Col. George Thom, Corps of Engineers ............. Hydrograpbic approaches to Seal Harbor, coast of Maine, showing
sonth breaker.
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REPORT OF THE SUPERINTENDENT OF

No. 3.

DRAWING DIVISION.

Charts completed or in progress during the year ending October 31,187 L.

1. Hydrography, 2 Topography. 3. Drawing for photographic reduction. 4. Details on photographic outlines. 5. Verifieation, 6. Lettering.

Title of ebart.

General coast chart Ne. I, Quoddy Head, Me., fo Cape Cod, Mass.

Damariscotta and Medomak Rivers, Me

Coast ehart No. 4, Naskeag Point to White Head light, includ-
ing Penobscot Bay, Me.

CascoBay, Me oo e e e
Coast chart No. 6, Seguin Island light to Wood Island light, Me

Coast chart No. 7, Segain Island light to Cape Porpoise Jight, Me

Coast chart No. 8 Boon Island light to Gloucester Harbor, Mass.

Coast chart No. 10, Cape Cod Bay, Mass (...
Plymonth Harber, Mass....._. S RPN
General eoast chart No. 11, Cape Ann to Gay Head, Mass_.. ...
Coast chart No. 13, Narraganset Bay, R T ... ... . ...
Narraganset Bay, K. L, {upper sheeth ... ...
Navraganset Bay, R. 1., Jower sheet) ..o ioaon v an
New Bedford Havbor, Mass. ... ..ol a
New York Bay and Haxber, (upper sheet). oo oo ovvianiia,
Coast chart No. 21, S8andy Hook to Barnegat Hght, N.J........
Coast chart No. 29, Chincoteague Inlet to Hog Island light, Va.
Coast chart No. 30, Hog Island light to Cape Henry, Va _.......

General coast chart No. IV, Cape May to Cape Henry
Coast chart No, 34, Chesapeake Bay, Potomae River to Choptank
River, MaA.
Piatt Shoals, N. C
General coast chart No. V, Cape Charles to Cape Lookont, N. C.
Coast chart No. 30, Cape Fear River, Frying-Pan Shoals, N
Atlantic coast No. ITI, Cape Hatteras to Mosquito Inlet. ... ...
Coast chart No. 34, Long Island to Huntivg Island, including
Charlestor Harbor, 8. C.

Coast chart No. 53, Hunting Islani to Ossabaw Sound, including
Savannah River, Ga.
Saint Helena Sound, 8. C
Ingide Passage between Saiut Helena Sound and Port Royal

Somnd, 8.C.
Entrance to Bull and Combahee Rivers, § C
Savannah River and Wassaw Sound, Ga
Atlantic coast No. IV, Mosquitoe Inlet to Key West, Fla
Coast chart No. 56, Savannah River to Doboy light, Ga
Doboy and Altamalia Sounds, Ga........coiioiiiiii s
Raint Andrew's Sound, Ga
General coast chart No. VII, Cape Roman to Saint Mary's
River, Fla.
Coast chart No. 57, Doboy Sound to Fernanding, ¥la. ... ... _.
Saint Mary's River and Fervandina Harbor Fla...............
Key West Hatbor, Fla. ..o ol
Coast chart No. 69, Newfound Harbor Key to Boca Grande
EKey, Fla.
General coast chari No. X, Styaits of Florida

Secale. Draughtsmen. Remarks. -
1-400,000 | 1,2, A. Lindenkohl. 2. H.Lindenkohl..] Additions.
1-40,000 L. L.Karcher ... .. coiiicmiinieaanananns Completed.
120, 060 ' 3. F.Smith. 4. H. Lindenkohl.
1-40,000 | 1. A, Lindeukohl. 2. H. Lindenkobl....| Additions; completed.
1-80,000 | 1. A Lindenkobl. 3. ¥. Smith. 4. P.
Erichsen. 5. P. Erichsen.
1-80,000 | 3. F.Smith. 3. F. Fairfax. 4. P. Erichsen.| Additions; completed.
1-20,000 | 2. IL Lindenkobl...... ..o oo . Additions ; completed.
180,000 | 1. A. Lindenkohl. 3. ¥. Smith. 4. P. ]| Additions; cowpleted.
Erichsen. ’
-1-80,000 | 1. A, Lindenkohl............. ... .. New edition of hydrog-
raphy ; completed.
3-20,000 | 1,2. H.Lindenkohl..... ... . .......... Additions. -
1-400,600 | 1. A.TLindenkohl. 2. H. Lindenkobl ._.[| New edition of hydrog-
raphy ; completed.
1~-£0, 000 13, F. Smith. 4. H. Lindenkohl. 4. P.
Trichsen.
1-40,000 | 2, W.Kilp. 3, F.Smith. 2. F. Fairfax. | Additions; completed.
2. P. Erichsen.
340,000 | 2. L Lindenkohl...... ... ... ... Completed. .
1-40,000 | 2. H. Lindenkohl...................o...0 Additions; completed.
1-40,000 | 1, A.Lindevkobl. 2. L.Earcher. 2 F. | Completed.
Fairfax. 2. P Erichsen. 2. F.Smith.
1-20,000 ! 2, H. Lindenkohl.
1-80,000 | 1,2. H.Lindenkohl. _... ... __._...... Completed.
1-80,000 | 1, 2. H. Lindenkohl.
1-400,000 | 1,2. A. Lindenkohl. . Additions,
1-£¢,000 | 2, I, Lindenkohl..._.... Additions; completed.
1-#0,000 | 1. L.Kareber .....o.oooooveiiioiiia oL Completed,
1-400, 000 f 1.2. A.Lindenkohl. ... ... ... ... ... i Additions.
1-80,000 | 1, 2. A. Lindenkohl |
1-1, 200,000 | 1. A. Lindenkohl. .. ... ... .o oo ... Additiozs; completed.
1-80,000 | 2 H.Lindenkohl. ... ... . __........ Additions; completed.
1-80,000 } 1,2, H. Lindenkob)._._.. ... ... ... ... Additions ; completed,
1-40,000 | 1,2 H. Lindenkohl. ... ... .............. Additions; completed.
140,000 [ 2. W Kilp.oooviiiii i iia i, Completed.
1-40,000 1 1.2 F.Smith......o.....ooo0 Lol Completed.
1-40,000 | 2. F, Fairfax.
1-1, 200,000 | 1. A, Lindenkohl. . ... .. _.. ... _._. Additions ; completed.
1-20,000 | 1. A, Lindenkobl. 1. B. Lindenkobl....| Completed.
1-40,000 | 1. H. Lindenkohl. 2. ¥. Fairfax.
140,000 | 1,2. F. Fairfax.
1-400,000 | 1. A. Lindenkohl.._.... ................| Additions; completed.
1-80,600 | 1. A, Lindenkobl. 2. H. Lindenkohl.
1-20,000 | 1. A. Lindenkohl...... .| Additions; completed.
1-50,000 | 2. P. Evicheen. ............ Additiens; eompleted.
1-80,000 | 2. P. Erichsen. . ... .. ... _.._...... Additions; completed.
100,00 j 1. A Lindenkobl.............. ... ... \ Additions ; completed
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Charts completed ov in progress during the yeur, d&e.—Coutinned.

81

Title of chart.

Gulf of Mexico, (eastern part) .o e

Coast chart No. £5,- Choetawhatchee Entrance to Pensacola

Bay, Ila.

Coast chart No. 91, T.akes Borgne and Pontehartraio, La... ..., :

Entrance to San Francisco Bay,Cal .. . .. ... .. ... .. ... ... !
Suisun Bay. Cal. ..o B
Saint George’s Reef and Creseent City, Cal ... ... ... ..

Columbia River Entrance . oo oioiiiiioiaiiiiinann.n

Columbia River, (sheet No. 2) -
Washington Sound, {new edition)

Scale.

'1-1, 200, 000

1-80, 000

1-80, 000
1-80, 000
1-80, 060
1-40, 080

1200, 000

1-40, 000

1-50, 000
1-40, 000
1-40, 000
1-40, 000
1-40, 0600

1-200, 600

Northwest chart No. TI, Dixon Entrance to Cape Saint Elias. . .'1-1, 200, 000

Northwest chart No. 111, Tey Bay to Seven Islands ........ ...

11-1, 200, 000

Draughtsmen.

LRemarks.

~

A. Lindenkohl
H. Lindenkohl.

Additions

-

1. 1. Lindenkeohl.

2. A.Lindenknohl

1. A Lindenkohl 2. L.Karcher ..___. Completed.

L. L. Karcher Completed.

1,2. A. Lindenkohb! and H. Lindenkohl.

2. H.Lindenkohl 2 ¥ Fairfax. 2 P. Completed.
Erichsen.

1. L. Karcher ... . ... O,

4 H.Lindenkohl ... . ... .. .. .. Completed.

1,2. H. Lindenkehl. 2. A. Lindenkohl

Q F. Fairfax ... Completed.

1. L. Karcher.

2 A.Lindenkohl. oo ool Additions ;

1, 2. A.Lindenkohl.
1,2. A. Lindenkobhl.

Completid

completed.

Additions ; completed.

completed.

11 ¢ s
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APPENDIX No. 4.
ENGRAVING DIVISION,
Plates completed, continued, or commenced during the year 1871,

1. Outlines. 2. Topography. 3. Sanding. 4. Lettering.

Titie of plate. | Scale. ‘ BEugravers.
COMPLETED. 4

Northwest coast of America No. 2, (prelim.ed ). ... ... .1‘1-], 200,400 4. F. Courtenay.
Northwest coast of Ameriea No, 3, (prelin ed)). - .)141, 200,000 | 4. F. Courtenay.
Ceast ehart No. . Well's toCape Ann.o.oooooooeiao L. | 1-80,000 | 2. A, Sengteller. 8. H. 8. Barnard. 4.J. Knight.
Coast ehart No.w. Boston Bay ... ..o .. ... .. ... /‘ 1-20, 000 Views, George MceCoy. 4. E. A Maedel
Co chart No.22 Isle of Wight to Chincoteagne. ... ... 1 1-20,000 ! 4. J. Koight,
Coast chart No. 34, Long Tsland, 8. C., to Hunting Istand. .. .0 1-80,000 1 and 8. AL Sengteller. 3. IS, Barnard. 4.J. Knight.

Fox Islands Thoroughfare 1-20,000 | 4.J. G, Thompson.

Caseo Bay o e 140,000 ) 2.0 A Thompson. 4. AL Petersen.,

Portland Harhor, {new ecl) oo oo e 1-20,000 ' 1 and 2. A, M. Maedel. 3. TL M. Kuight. 4. W.H. Davis.
1-40,000 | 3. I'. W. Benner. 4. F. Courtenay. Views, George MeCoy
120,000 ¢ 3. F. W, Benner. 4. G, Thompson and K. H. Sipe.

1-60, 000 | 4..J. & Thompson,

360,000 2.4 M. Maedel, 4 AL Petersen,

1-40,000 . 2. W. A. Thompson.

|
Coust cbart No. 105, Galveston to Oyster Bay .. ... ... .. " 180,000 4. A, Petersen.

Boston Harber, (bew ed.s

Wickford Harhor .0 [
Patapsco River, (new ey oo o .
Taotomace River No.o2 oo oo0 Lo

Saint Catharine’s Sound. ... .
PlawShoals o0 oo o0 Lo

1-20, 000 ¢ 1,3, and 4. KL Sipe.
Naint Mary's River and Fernandina Eutrance, (new ed.) . ; 3-20,000% - Landd 3010 M. Kudght. 4 W, H. Davis.

Corpus Christi Pass. .. .. ..
San Francisco Peninsuia

L T-40,000 01 aod 4. WL LI Davis,

| 1-40, 060 ! .. C.Kondrup and Il Molkow. 2 W. A, Thempson. 4. A, Petersen
and I7, Courtenay.

1-40,000 © [ and 4.J. G. Thompson. 3. ¥. W. Benner.

Saint George's Reef and Cresent City, iprelim. ed.) ...

Cape Orford and reef, (preliseed.) . oo oo oo 1-40,000 1 and 2. W. A. Thompson. 3. F. W, Benner, 4.J. G. Thompson.
Yaquina River Entrance, (prelim.edl). oo oo L. } 1-40,000 : 3. H. M. Knight. 4 J.G. Thompson and E. H. Sipe.
Coluwbia Biver No. 1, (prelimed.y .. ... { 1-40, 006 . 3. F. W. Benner.  4.J. G. Thompson and E. H. Sipe.

CONTINURD. | !
|

Greneral coast chart. No. L Quoddy Head to Cape Cod ... 1-400, 000 © 1 and 2. J. Enthoffer.

General coast chart No, TV, Cape May to Cape Henry ..., 1-400,000 | 1 and 2 A. M. Maedel.

General coast chart No. V, Cape Henry to Cape Tookont. . 1-400, 000 "1and 2 A.M. Macdel. 3. H 8. Barnard. 4. A, Petersen.

General coast chart No. VI, Cape Ronian to Saint Mary's | i-400,000 | 2. A, 3. Maedel.
River. | ‘

General coast chart No. X, Straits of Florida .......... ... ! 1-400, 000 j 2..J. ¢ Kondrup.

Grencral coast chart No. NIIT, Cape San Blas to Mississippi | 1-400,000 | 1 and . A. M. Maedol. 3. H. M. Kmgn .
Delta. H

Coast chart No. 4, Penobseot Bay . ... ..o ... 1-80,007 ¢ 1 and 2. J. Enthofler.

Coust chart No. 5, Whitelead Light to Seguin Light .......|  1-20, 000 {4 E. A Maedel.

Coast chart No. 6, Seguin Light to ¥letcher's Neck. ... . 1-80,0600 | 1 and 2. J. Enthoffer.

Ceast chart No. 7, Cape Small to Kennebunkport. ... ...... 1-80, 000 | 1 and 2. J. Enthoffer.

Coast chart No. 10, Cape Cod Bay ... .. .. ... .. ..___ 1-80,000 | 4. F. Conrtenay. Views, G. McCoy.

Coast chart No. 13, Narraganset Bay, &e . 1-80, 000 ‘ 1 and 2. J. Epnthoffer.

Coast ¢chatt No. 30. entrance to Chesapeake Bay ............ 1-80, 000 1 and . H.C. Evans.

Coast chart No. 31, Chesapeake Bay No.1 ... ... 1-86,000 | 1 and 2. H. C. Evans.

Coast chart No. 32, Chesapeake Bay No. 2
Coast chart No. 50, Cape Fear and approaches

1-80,000 ¢ 1 und 2. H.C. Evans. 3. F.'W.Benner. 4.J. Knight,
1-0,000 | 1and 2 A.M Maedel. 4.J. Knight.

Coast chart No. 55, Hunting Isl nd to Qssabaw .. ... .. .. 1-80,000 | 1 and 2. A, Sengtelier. 3. H. 8. Barnard.

Coast chart No. 56, Savannah to Doboy Light . ...... ... ... 1-£0, 000 2. A.Sengteller. 4. E. A. Maedel.

Coast chiart No. 75, Charlotte Harbor, &e ....... e 1-80, 000 5. H. M. Kuight. 4.J. Knight.

Coast chart No. 94, Mississippl River Entrance............. 1-80,000 | 1and 2 A. M. Maedel. 3. H. M Kuight. 4.J. Kniglt.
Coast chart No. 107, Matagorda Bay ... _......_..._ ... ... 1-80,000 | 1 and 2. J. C. Kondrup. 4. A. Petersen.

Saint George's River and Muscle Ridge Channel 1-40, 000 @ 1. E. Molkow and J. C. Kondruyp.
Damariscotta and Medomak Rivers. ... ... . ... e 1-40, 000 | 4. A. Peterson.
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Plates completed, continued, or commenced, de.—Continued.

83

Title of plate.

Scale. | Engravers.

Narraganset Bay, (upper) .___ ... ___
Narraganset Hay, (lower) ... ...

New York Bay and Harbor, (upper)
New York Bay and Harbor, lower)
Inside passage between Port Royal and Saint Helena Sounds, 140,000

! 1-10,000 - £ H.C. Evans. 3.F. W, Beuner.

........................ © 1-40,000 . 2. R.F. Bartle. 4.E. A. Maeddl
........................ 1-40,000 | 2. R.F. Bartle. 3. H. M. Knight.
1.J. G. Thompson,

COMMENCED.
Coast chart No. 57, Doboy Light to Fernandiva ............ I 1-20,000 : 1. A. Sengteller.
Penobscot Bay, (West). . ... o oo “ 1-40, 600 | 1. E. Molkow.
Platt Shoals. ..., ... i | 1-£0,000 : 1,3 and 4. E. H. Sipc.
Doboy and Altamaha Sounds ................ ...l ; 1-40.000 1 aud 4. E. H. Sipe.
Corpus Christi Pass. ... ..o....ooiiiiiiiiiiiiiaiiaian. .. ‘ 1-40,000 1 and 4, W. XL Davis,
Saint George's Reef and Croseent City..............ooo....] 1-40,000 | 1 and 4.J. G. Thomspon,

Cape Orford and reef............._..

4. AL Petersen.

4. B A Mawdel,

....................... i 1-40,000 * 1 and 2. W. A. Thompsou. 4. J. G. Thompson.

1-40, 000 © 1. E. Molkow, J. C. Kondrup, and W. A. Thompson. 2. 1. C. Evans.
i ! 4. A Petersen and E. A. Macdel,
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List of original topographical sheets registered in the archives of the United States Coast Survey from
31, 1871

Janvary 1, 1866, to December

Localities. ‘

State.

Letite 1*assage and vicinity

Saint Croix River, (Calais and Saint Stephen’s)
West Quoddy Bay ..o i
Moose-a-bee Reaeh, (middle sheet). ... ..o oo oo oL,
Moose-a-bee Reach, (upper sheet)
Moose-n-bee Reach. (dower sheet)
Gouldsborough Bay
Winter Harbor to Gouldshorough Bay
Nerth Haven Island, including Ledges and Island north of
Main and Little Thoronghfarcs.
Northern part of Vinal Haven Island, with Stimpson’s, Cakler-

wooil's, and Babbage Islands.
Penobscot Bay ; islands south of Islehore ..o ..o L .. ..
Tox Islands, western pavt of oo ... ool iaiiiiiiiiiiia,
Yox Islands. routheast part of.
Fox Islands, sountheast part of, an(l Smith, Saddlcb'u,h, an(l
Brimstone Islands,
Rockland Harbor and viciuity ..
Frieudship

Seal, Tennant’s, and Mosquito Harbors.............. ... . .. ..

Saint George's River entrance ...
Saint George's River
Weskeag River and vieinity

Merrymeeting Bay, including Androscoggin, Muddy, and
Cathance Rivers. .
Muscongus Bay, islandsand ledges. . ... .. ... ... ... !

Muscongus Bay, southern part

Muscongus Bay. from Round Pond to Hocamoce. .

Pemmaquid Neck, including Jobn'’s Bay and I‘umuaqmd 1\1\ er.|.

Pemmaquid Point, including New Harbor and west %hurv of
Muscongus Bay.

Medomak River. ... oo e

Linckin's Bay and islands at mouth of Damariscotta River

Kennebee River, head of . .

Kennebee River, from Abagad

agset. ]’omt to Richmond

Kennebeo River, from Richmond to Gardiner

New Meadow River, from Forster's Point to New Meadow
Bridge.

Casco Bay, from Middle Bay to New Mceadow River, including
notth eud of Sebaskahegan Island.

Casco Bay, Sebaskabegan and Orr's Islands. ... ..o .0 (. .1

Casco Bay, sketel of Halt-Way Roek
Portland Harbor,

whar!, and shore-line

Portland City and Harbor, special survey, sheet No. 1

Portland City and Harbor, special survey, sheet No.
Portland City and Harbor, special survey, sheet No.
Portland City and Harbor, special survey, sheet No.

Tortland City and Harbor, special survey, sheet No. 5. . .......
Portland City and Harbor, special survey, st No.6 ...,
Portland City and Harbor, special survey, Nt
TPortland City and Harbor, special survey, sheet No. 8. ... _..
Portlaml City and Harbor, special svrvey, sheet No.

Portland City and Harbor, special survey, sheet No.
Mouth of Bace River and Biddeford Pool

Kenucbunk Port and Cape Porpoise to Hoyt's Neck

. do

o.do

ceedo

.--.do

N )

)

.. do
R I

....do"

New Brunswick ..
Maine and New

Bx-un swick.

-do

_..do

. do

ool

.do

.do
do .
o

Jdo ..

.. do

.. do

do ool
do ... Ll
.do

do ..

~do

- do

Seale.

1-10, 609
1-10, 000

1-10, 000
1-10, 000
1-10, 000
1-10, 000
1-40, 000
1-49, D00
1-10, 009

1-18, 000 1
1-10, 600 |
1-10, 00
1-16, 000
1-16, 00

1-10, 600
1-10, 000
1-16, 000
1-16, 000
1-10, 000
1-10, 00¢
1-10, 000

1-10, 000
1-10, 000
1-10, 600
1-10, 000
1-10, 000

1-10, 000
1-10, 000
1-10, 000
1-10, 000
1-10, 000
1-10,0.0

1-10, 000

1-10, 000
19, 000
1-5, 000

1-1,200
1-1, 200
1-1, 200
1-1, 200
1-1,200
1-1,200
1-1, 200
1-1,200
1-1,200
1-1, 200

1-10, 000

1~10, 000

Date.

oo
1ray

1806
1866
1866

1867-'68
1865
1850, °G3
1869
1870
1866

1867, ‘60

1863
1867
1867
1836=~'6D
1HGE-"GY
12 &6
18649
1869
1869
1269
1269
1869
1869
1870
1810

i |

Topographer.

do ...

AW, Longfellow -...
W, Dorr
H. M. De Wee

Charles Hosmer
W. H. Dennis ...... ...
F. W, Dorr
Charles Hosmer ... .
W.H.Dennis ... ..

C. H. Boyd

Charles Hosmer.. . ...
AW, Dorr

C.H. Boyd
A. W. Longfellow and
H. W.DBache.

J. N, MceClintoek
H. Adams

S
Register

mm\ et

1007
1150

980
1171
1172
1173
1039
1040
1072

(1)

1167
1093
11570
1570

1160
1058
1081
mv
1116
1151
1244

1001
1002
1028
1032
1033

1075
1000
1061
1115
1153
1021

1129

1012
1056
11t

1i4ie
11400
114la
11430
1142a
11420
1143
11435
1144a
11440
1ig8

1159
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List of oviginal topographical sheets registered in the archives, d'c.—Continned.

Localitics. i State.
Coast from Ogunguit, in Wells, to Mousam River ... Maine ..........
Coast from Kittery to York ... ..o oo il Ao

Coast from Boar's Head to Rye Harbor .. ..o ... ... * New Ha mpshno

Coast from Rye Harbor to near Portsmouth Y R i
Cape Cod Bay, western shore, from Ship Point to West Sandwich. Massachusetts ... ‘
Cape Cod Bay, western shore, from Eel River to Ship Point
Cape Cod Bay, southern shore, from Ovleans to Brewster. ...

Cape Cod Bay, north shore, from North Dennis to Brewster ...
Cape Cod Bay, castern shore, from Pleasant Bay to NausettHarbor
Cape Cod, southern extremity. including village of Chatham. ..
Cape Cod, from Pleasant PPoint to Mouomoy Island ...
Mouemoy Point ..o e
City of Fall River and
Tawn of Kast Greenwiel and vieiniry

code oL

cindty. ...l

Mount Hope Bay, northern part. .. ... ... ...l
City of Providence, wharfline
Trudence Istand. ..o oo ool

Nurraganset Pier to South Ferry
Seaconnet River

pASLETI 1ATT

Seaconnet Point ..
Island of Rthode Island, from Black Point to Easton I’omt R [
Island of Rhode Island, northern part :

Newport and vicinity ..
Conanicut, Dutel, and Gunld Islands...
Navy-yard near Noew London . o.ooooo oo o iiiiaii i
Lake Champlain, from White's Landing to Appletree Point.
Lake Champlain, {rom Appletrec Point to Hogback Island. ..

Lake Champlain, {from Tremblean Point to Port Jackson ...... fooodo .ol e :
Lake Champlain, from Tremblean Point to Ligonier Poing. ... ‘, do e :
Lake Champlain, vicinity of Plattsburgh. ... o ..o oo ... i New York ........ '

Lake Champlain, vicinity of Plattsburgh. ... ... . ...
Lake Champlain, vicinity of Mallett’s Bay

Lake Champlain, shore-line surveys..
Lake Champlain, shore-line surveys

Lake Champlam the Gut and Point-au-Roche. ... ..o ... [T 1 R
Lake Champlain, irom Point-an-Rocke to Long Point
Lake Champlaiv, La Motte and Alburgh Pussages ............
Lake Champlain, trom Isle La Motte to boundary-line s [ S,
Lake Champlain, part of Missisquoi Bay Vermont. ...._....
Lake Champlain, Missisquoi Bay- south of boundary-line.._.. 5 codo ool
Hudsoy River, tfrom Anthony’s Nowe to Cold Spring............ | New York........ i
Hudron River, from Cold Spring to Newburgh....

North and Sonth Shrewsbury Rivers .
Shrewsbury Kiver, south
Coast between Dealand Squan Beach ... ... .. ... . _.
Coast between Squan village and Barnegat Bay ...
Barnegat Inlet

Absecum lolet and vicinity..... oo e e I| O
Potomac River. from Saint George's River to Higging’ Point. .. .| Maryland.........
Potomae River, from Clement's Bay to Swan Point . ..do ..

Patapsco River, north shove, from Fort Marshali to Beax (,leek
For.s Chaplin, Mahan, and Sedgwick ..
Arlington, part of, sheet No. 1.
Arlington, part of, sheet No. 2.

can.do B
District Coluntbia.
Virginia .

ceedo ool

Upper Potomace, from Lock No. 36 to High Knob .........._ ... Maryland and Vir-
. ginia.

Upper Potomac, from High Knob to Shepherdstown. .......... ceado el

Yeocomico amd Coan Rivers. ..o..........oooiiiiiiiiiioin.. Virginia ... ... :

Nomini und Currioman Bays PO ([ S

Mattox Creck and part of Nomini Creek .

1-10, 600
1-10, BU0
1-10, 000
1-10, 660

1-10, 000 |
1-10, 000 |
1-16, 000 '

1-16, 600
1-10, 060
1-10,0°0
1-10, 000
1-20, 00V

110,000
1-10, 000
1-10, 060 |

1-5, 600

1-10, 000
1-10, 000 |

1-10, 60O
1-10, 000

1-10, 006
1-10, 000 ;

1-10, 000 :

1-10, 000

1-1, 200
1-10, ¢00

1-10,000

1-10, 000 |

1-10, 000
1-10, 000

1-10, 000 :
1-10, 600 |
1-10, 000

1-10, 000 ;

1-10, 070
1-10, 000
1-10. 000
1-10, 000
1-10, 600
1-10, 000
1-10, 000
1-10, 000
1-10, 000
1-10, 000
1-10, 000
1-10, 000
1-10, 000
1-10, 000
1-10, 000

1-10, 600 |

1-20, 000
1-20, 000

Date.
1869 |
it
1866
1867
1867 |
1866 ‘
186%
1E6R
1HGR
156%
1e6e
togs
1867
186%
1865
1867
1865
1869
1870
1870
1870
1870

1870-"71
186y
1369
1870
1870
1870

1866 !
1867 |
1868

1866

11869-"70

1-20, 00 |

1-10, 600

1-10, 600 |

1-1, 200
1-1, 200
1-10, 000

1-10, 00

~20, 000 |
1-20, 000
1-20, 000
1-20, 000 |

1868
1868
1846 ;
1865 |
1864
18tid

1F66

186565

i

1868 | '
1863 |
1868 |
P69 |

Topographer.

CPLCOE

West ...

H. Adams ... ..

CHLW.

Bache ...

C.H.Boyd..._........

P.C. I West

A M. Harrison ...

Charles Hosmer........

H. (5. Ogden
¢ A. M. Harrison ..
L.do L

H. G Ogden............
¥.W. Dorr ...

ado

8O

2 Wl\Iu

namber,

121
1050
1023
1047
1062
1063
1078
108~
1073
1085a
10550
1090
10533
1039
1024
1041
1054
His
1156
1161
1163
1162
1104
111
1107
1et
1ig2
1183
1185
1184
1126
1205
1206
1207
1208
1209
1217
1218
1218
1220
122
1222
1223
1610
1011
1005
1022
103
1084
1015
ile6
1103
105
1004
1036
1025
1026
1013

1014
1102
1104
1106
10
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List of original topographical sheets registered in the archives, &c.—Continued.

Localities. State. §calc. Date. ‘( Topograplher. ; i‘;ﬁ:iﬁfj
Mobjack Bay, North, Ware, and Severn Rivers. .. .. ..__....__. | Virgini 1-20, 000 | 1860, 'EB“ G.D.Wise & J.W. D(nm‘ 1101
Newport News Point. . oo o i iiiais caaae, : 1-10, 000 1865 | E. Hergesheimer . ...... 1008
East shore of Virginia. Broad water, sheet No.3 ... ... 1-20, 600 1871 | J. W.Donn ..__ 1200
East shore of Virginia, Broad water, sheet No. 4 .. 1-20,000 |1860-70! ... 1201
East shore of Virginia, Broad water, sheet No. € .......oooiioo. . { -20,000 [1869-70 | ..., .C 1202
Easy shore of Virginia, Broad water, sheet No. 1 .._... ... i 1-20,000 {1869-"70) -..... do ..ol 1203
East shore of Virginia, head of Machipongo River........... . 1-20, 00 1871 ; PO 1204
Pamplico River, from Rumley Marshes to Ragged Point........; - 1-20, 000 1871 | F. W, Dorr 120
Pamplico River, from Mauls’ Point to Rodman’s Point .. ! 1-20, 000 1871 " POV 1211
Pamwplico River, from Adams’ Poivt to Rumley Marshes ... 1-20, 600 1871 1212
Pamplico River, from Light-house to Indian Island. ............. 1-20, 000 1871 : 1213
Bay River, Pamplieo Sound .. ... oot 1-20, 000 1869 ! . 1094
Shore-line from Bay River to Pamplico Sound. . ... ... I 1-20, 000 1860 ( [T 1095
Neuse River, from New Berne to Johnson's Point. . 1-10, 600 1366 ‘ N 1031
Neuse River, from Johuoson's Point to Beard’s Creek......_. 1-20, 000 1866 | ... 1018
Neuse River, from Beard's Creek to Wilkinsen Point ..... . 1-20, 000 1867 ‘} s 1051
Neuse River, from Wilkinson Point to Cedar Point ...... ... n 1-20, 000 1867 1 [T 1052
Neuse River, from Cedar Point to Brown's Creek. _......... 1-20, 000 ! 1073
Neuse River, from Brown's Creck to Point of Marsh : 1-20, 000 1074
Portsmonth Island and part of Core Beach ... _........ ... ... ( el ; 1-20, (00 : 1016
Core Sound, northeast paxt of 1-40, 000 1866 . W.H.Dennis .......... 1020
Core Sound, sonthiwest part of e 1-20,000 | 186G | o 1017
Rogne Sound, from Broad Creek to Queen’s Creek . 1-20, 000 : 1871 | . Adams. .o oonn.o... 1215
Bogue Sound, partof ... ... .. ... ... - K B 1-10, 000 ; 1867 } A. W. Longtellow. ..... 1110
New Inlet, including Federal Point, Zeek's and Sm:th s Islanda feeedO el 1-10, 000 1865 " J.8. Bradfoyd e 999
Parry and Cane’s Islands. ... ... ... .. ... ... .| South Carolins. ... 1-20, 000 1868 | C. Hosmer ........ .... 1070
Tort Royal and vicinity. ..ooonuniiiiiiiiniiiiiiii e eeea ' ................. ‘ 1-20, 000 1865 | W. H. Dennia ..._...... 1008
Broad River, southern part of | 1-20,000] 1865 | R.E. Halter............ 998
Between Broad and May Rivers, containing hydrography 1-20, 000 | 1870-'71| C. Hosmer . . 1195
Savanuah River to Cooper River, west of Danfuskie Islet, ! 120,000 11870-"71; ...... [ L 1196
containing hydrography. “ ]
Savannah River, Forts Jackeon and Lee, Batterics Tatnall i....do ..........._. i 1-5, 600 1866 ; C. O. Boutelleand H. L. 1027
aud Barnwell. i ‘ Marindin.
Romerly Marsh Creek.....o.o. .ooooriioiiniccaiiencaeeneeno..| Georgia....o...... | 1-20, 000 1869 | C. Hosmer .. . 1089
Ogeechee to Medway Bay. cooorioi it iiiei e ceicaaaan, RO 1 S g 1-20, 000 1869 [ERTOPN [ 1 ’ 1109
Saint Catharine's Island and vicinity .. | 1-20, 000 1867 | C. Rockwell and J. A. 1060
Snllivan.
Between the Medway and Julienton Rivers........ocooaeuoooo.. PR ; 1-20, 600 1863 | C. Hosmier ............. 1155
Doboy Sound and vielnity ... . i i ‘....(]ﬂ....... ..( 1-20, 000 1868 | W. H. Dennis .. 1080
Altamaha Sound and vieibity...o.. ool | 1. SO i 1-20, 000 1869 | ...... s 1114
Darien City 1-20, 60O 1269 | .. do .ol 1114bis
Saint Simon's and Long Istands 1-20,000 1869 1108
Mackay's River and vicinity 1-80, 000 ‘ 1869 13
Saint Andrew’s Sound and vicinity 1-20, 000 | 1869—‘70 1145
Cumberland Island, part of 1-20, 000 1 1870 Tonse
‘Western arm of Saint Andrew's Bay.. 1-20,000 | 1871 1187
Coast from Saint Augustine to Matangas Inlet. . __. 1-20,000 | 1867 . 1082
Head of Key Biscayne Bay................ 1-20, 000 ] 1867 | C. T.Xardela...._...._. 1049
Shoreand keys of Rarnes’ Sound ... ... .. 1-30, 000 1868 . 1071
Barnes’ Sound 1-40, 000 1870 1154
Pine Island Sound, Charlotte Harbor . R 1-20, 000 | 1866-67 1048
Saint Joseph's Bay, Cape San Blas and v mxmt,y .. 1-20,000 | 1868 1065
Saint Joseph’s Bay to Saint Andrew's Point ... .. ... . ..., c...do. RSO 1-20, 000 | 1869 1091
Saint Andrew’s Bay, eastern and western branches............ . 1-20, V00 1870 1146
Saint Andrew’s Bay, northern branch. ... ... L . 1-20, 000 1470 1147e
Saint Andrew’s Bay, eastern branch....... R P 1-20, 600 1870 1147
Choctawhatclice Bay and Santa RosaSound ... ceeevoaan. . . 1-20,000 | 1871 1101
Santa Rosa Sound, from longitade 86° 43 to 86° 58 . ... ... .. .. . 1-20, 600 j 1871 1192
Santa Rosa Sound, from longitade 86° 58 to 81° ¥ ... .. ... .. . 1-~20, 000 187t 1193
Coast hetween Pensacola to Mobile, west part of Big Lagoon __{.._. 1-1¢, 000 1867 1034
Coast between Pensacols, from lagoon to mouth of Perdide Injet kada and Ala- 1-10, 000 1867 1035
bama.
Coast between Pensacola, from Perdide Entrance toeast Galf |....dv ............. 1~10, 000 [ 1867 | ...... do ... ....... 109

shore. | |
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List of original topographical sheets registered in the archives, dc.—Continued.

87

Date. ;

Localities. i State. i Scale. Topographer.
Entrance to Mobile Bay. . oo.uoioionioneii oo iiaciac i ! Alabama. . ....... : 1-20, 000 1568 J. G. Oltmanns........
Chandeleur Sound, west side, from Morgan Harbor to Indian Louisiana......... 120,000 ;1571 1 C.H.Boyd .........
Mound Bay. | ‘ ; |
Isle an Breton Sound, Deep Water to California Point ....... 1 1-20, 000 | 1368-"69 Do,
Isle au Breton Sound, Califorvia Point to Mozambigue Point. 1-20, 000 1864 |
Isle au Breton Sound, California Point. . ... .. 1-20, 00O 1869 |
Isle au Breton Sound, south side ... ... .o ..., [ 1-20, 000 1e6y
Isle au Breton Sound, Gardener’'s to Otter Bayou. ...ooo.veivaniioo.. 1-20, 600~ 1869-"70 |
Isle au Bieton Sound, Otter Bayou to Point Comfort 1-20,000 © 1870
Isle au Breton Seund, Ervel Islund 126, 060 1869
Mississippi Delta, Southwest Pass, part of South Pass, East, (.. .do ..._._..._._: 1-20, 000 1867 [ J.W.Donn ...l
West, and Garden Tsland Bays. | :
Mississippi Delta, South Pass, Bayou Grand. and Fast Pass. ... RN | 1 S 1~26, 660 1867 | ... [0 I
Mississippi River, from Cubit Crevasse to the forts and Bird ....do ............. 1-20, 000 1562 C. H.Bovd .......
Island Sound. ! : |
Mississippi River, from the forts to Grand Prairvie............. ._.. [ 7 R 1-20, 000 1870
Mississippi River, from Grand Prairie to Point & 1a Hache ._........do ........__... } 1-20,000 © 1871
Matagorda Island................. e et eeieaieieaeaeaea.s Texas ... ........ i 1-20, 060 1859
Corpus Christi Bay, Corpus Christi to MeGloin's Blnff. ... .. .. eedo 1-20,000 | 1867
Corpus Christi Bay, McGloin’s Bluft to Muastang Island....... ... ..do - 1-20, 000 1867
Laguna Madre, eastern shore ... . .. ... o iciiieiiiiiiien ., do 1-20, 600 1867
Laguna Madre, western shore JR IS PO [: SN 1-20, 000 1867 | X
Point San Pedro to Pillar Point. ... .. ... .. ................ 1-10,000 1 1866 ; A. . Rodgers..........|
Point Fermin to Point Saint Vineent 1-10,000 © 1870 D AW Chase . ...l
Santa Rarbara to Sand Point . 1-10,000 | 1869 W. E.Greenwell ......
Sand Point to Gorda Point.............oieiiaian ol cLolL 110,000 - 1869 ¢
Tanta Gorda toward Buenaventura ‘ 1-10, 000 1870
Town of Buenaventura and vicinity 1-10, 000 1870
Santa Cruz and Santa BarbaraChannel . ... .. ... .. ... _.. do_ oL 110,000 0 1860 ‘
Santa Baybara Tsland . ... ... .ol .. 1-10, ¢00 1871 A W Chase ... ;
Point Conception and vieinit) ! 1-10, 000 1860 | C.Roekwell oo L. ]
Point 8al, southernshore . ... ... _._. ‘ 1-5, 600 ARG W.E. Greenwell .. ... i
Coast from Tanitas Creek northward . .. 1-10, 00it 1866 - A.F. Rodgers ... ... ..
116,000 © 1867 ¢ A W Chase ... .. :
110,000 | 1867 | C. Rockwell.... ...
1-10,000 | 1868 | ... Ao ...
1-20,000 1866 | A.F. Rodgers .
Humboldt Bay to Table Bluff 1-20,000 1 1869 L. do ...l
Humboldt Bay, three sheets 1-10,000 | 1270
Coast north of Hamboldt Bay 1-10,000 | 1270 i
Coast south of Trinidad Head . _........conveiiiiiiinis caeue. R 1-10,000 | 1870 |
Coast north of Trinidad Head. ... ... .. .. .. ... ... [P 1-10,000 | 1870 !
Centreville to False Cape . .. ; 1-10, 000 1869
Falac Cape to Cape Mendocino : i 1-16, 000 1869 !
Ecl River and vieinity .... ... .oiiiiiiiiiiiiiii i [T ! 1-10, 000 1369 § ---
Ecl River changes from 186940 1870 ... ... ooioiiiiiniiii oL 1-10. 600 ; 186970 ‘
Point Saint George and Crescent City Reef................ ... . 1-10, 000 1869 ‘:
From Point Saint George northward, (Lake Barl)............ 1-10, 000 180 |
From Cone Station to near Oregon boundary ................. S 1-10,000 © 1870
Coast of Oregon, near Port Orford, reconnaissance............. | Oregon -..ccooann. i 1-20, 000 1869 |
Orford Reef .. 110,000 1869 |
Cape BIUROO . . oonciiei e e e e e [J 1-16, 000 1R6Y
Cape Foulweather and entrance to Yaquina Bay ............... . 1-10, ¢00 ; 1868
Columbia River, from Point Adams to Young's Bay. 1-10, 000 ‘ 1808 |
Columbia River, from Young's Bay to John Day’s River .......0....do ............. 1-10,000 | 1868 |
Columbia River, from Cape Disappointment to Chinook Point.......d0 ...... ... .. 1-10, 000 1869 |
Columbia River, from Chinook Pointto Gray's Point. ........... R {1 SO 1-10,000 ' 1869
Coluinbia River, Sendy Island and Chinook Spit sees......c.... T ' B 1-10,000 , 1869 | ..
Washington Harbor, Strait of Juan de Fuca. .....oovaicvone oo Washington Ter.. 310,000 . 1870
New.‘Dungeness.part,“of......... RIS PRI { SRR 1—10,000; 1870 ¢
Protection Island to New Dungeness.........ooovvnunveennnnnns ceedo il 1-10,000 | 1870
Stith Island.. i-10, 000 " 1870
POrt Madison . ... ..o e 1-19, 000 1868

R gister
number.

1956
1198

1096
L1093
1098b
1097
1199
1148
1082
1037

regs
1669

1LY
11497
1030
1048
1044
1045
1046
1019
1153
11
127
1158
11
1003
1180

L 1122a b

1055
1009
1039
1067
1068
1029
1137

174, 1175,

1176
17
1178
1179
1135
1134
1136a
1136b
1132
1199
1216
1133
1131
1130
Hes
1112
1123
1138
11390
11396
1165
11628
1169
1170
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List of original topographical sheets registered in the arclives, e.—Continued.

Localities.

Admiralty Bay, Paget Sound . ... ...
Shilshole Bay, Admiralty Inlet. ... .. . ___ .. ... ...
Port Discovery entrance, sheet No. ¥ (... . ... ... .. ...,
Port Discovery, sheet No. 2. ... ... ... ... ...
Port Discovery, sheet No.3 . _....... ... ...

Scale.

1-10, 000
1-10, 000

Date.

1868
1867

1868-69

1269

1869-"70

Topographer.
I

Regiater
number,

i J. 8. Lawson . ..........

1164
1064
1124
125
1196

List of hydrographic sheets registered in the archives of the United States Coast Survey from oJ aﬂnum"‘y
1, 1866, to December 31, 1871.

t State.
e
|

Tocalities.

Coast from Mosquite Harbor 1o Scal Harbor
Quoddy Roads and Johnson's Bay

Maine

coboado

Western entrance Moose-a-bec Re
Moose-a-bee Reach. ..o oL .
Indian River
Winter Harbor and approaches
Entrance to Isle au Haut Bay ...

Isle aw Haut Bay ...
Hurricane Lsland Sonnd and

vieinity
The Basip, on Vinal Haven Island ... .. ...
Fox Island Bay and vieinity ... oo o oo el
Fox Islunds Thoroughfare, castern part .

Fox Islands Thoroughfare, western part ... ... co...ooooo. .. ! .
Penabseot Bay, approaches to
Penobscot Bay, entrance to

Penobscot Bay, from Owl's Head to Ensign Islad..o.....0 L ; .............
Tenobizeot Bay, berween Owl's Head and ¥ox Islands ... ... 1 QoL
Penobscot Bay, islands south of Islesboro. ....oooo.. ... .. ; do :
Camden and Rockport Harbors. ... .. e [ L !
Penobscot River, from Bangor to HMaropden ..o ol ] B TS S PR
Muscle Ridge Channel ..o .o Ll } oo caa e
Musele Ridge Islands ... .. 1 PR ¢ [
Saint George’s River Butrance ... ..o i ... |

Moseongas Bav... ..o ..., . ;
Museongus Bay ... ...

Meduneook River and Point Pleasant Gnt

Medomak River......ooooo oo e

Medomak River, from Bromen to Havener's Ledge. ... ... ..

Johu's Bay. ...

Damariscotta River, from New Castle Bridge to Clark's Cove

Sheepseot Bay, between Griffith's Hlead and Kennebee River ..y, ... [ (O
Ebenecook Harbor, Town’s End Gut, Back River. ............ .|.... L [ R
Hell Gate, Back River ...l b do

Great and Little Hell Gates and Goose-Rock Passage
Heckomock and Knubble Bays, Sasanoa River. ... .. ....
Kennebee River, from Swan Island to Riehmond
Kennebee River, from Richmond to Gardiner
Vicinity of Cape Small Point
New Meadow River......o.o.o i iiiiaeniiiiien s R
Head of Maguoit, Middle,and Quohog Bays, and Harpswell Sound|. ..
Off-shore soundings from Seguin Island to Cape Elizabeth ... _.|. ..
Portland Harbor. oo i ica e e
Tortland City and Harbor, sheet No. 1
Portland City and Harbor, sheets Nos.2and 3.................. A
Portland City and Harbor, sheete Nos. 4 and 5
Saco River
Saco River, from Bace to Chandler’s Point.
Sace River, up to Chandler’s Point ORI 1. I !
Coast of New Hampshire, from Pulpit Rock to Great Bour's | New Hampshire . o

Head, [ }
Coast of New Hawpshire, from Great Boar's Head 1o Salisbury | i

|
|
|

Scale.

1-16, 000

1-10, 000
1-10, 000 |

1-10, 000
1210, 800
1-10, 000
1-20, 000
1-20, 000
1-10, 000
1-10, 000
1-10, 000
1-10, GO0
1-16, 600
1-20, 000
1-20, 000
1-20, 000
1-20, 000
1-10, 000
1-10, 000
1-10, 006
1-10, 000

1-19, 000
1-10, 000

1-10, 000
1-10, 000
1-10, L00
1-10, 060
1-5, 000
1-10, 000
1-10, 000
1-10, 000
1-10, 000
1-10, 000
1.5, 000
1-10, 600
1-10, 000
1-10, 000
1-10, 000
110, 000
1-10, 000
1-40, 600
1-5, 000
1-1,200
1-2, 400
1-2, 400
1-5, 000
1-5,000
1-5, 000
1-10, 000

1-10, 060

} Date.

1866
1866
1870
1870
1870
1867
1870
1869
1569
1870
1870
1368
1863
'66,7,'8
186667
1869
1868
1869
1665

1867

1186667

1867
1265

1867
1868
LE66-"67
1866
186G
1867
1866
1868
1866
1865
1867
1867
1869
1870
186g
1866
1869
1867
1867
1868
1869
1869
1866
1867
1867

i Hydrographer, lj:f;::j:

! ;
R.E. Halter.. ......... 907
H. 7. Marindin......... 805
T F.Nes ... .._.._.... 1660
...... do ool 1059
,,,,, do oo..ooooo... 1061

lTI. Anderson........... 938
F.P. Webber ..., .. 1074
Charles Junken........ 1028
...... do .ol 1029
F.P. Webber ... | 1075
...... o oeevieaa 1073
Charles Junken. ... . ‘, 983
...... Qoo 082
...... do o | 1051
..... A0 e 943
F.P. Webber «oaenon. .. | 1086
Charles Junken._ ... ... 5 1030
F.P, Webber .c........ j 1087
H. Anderson........... i 873
J. A Sullivan ... 934
R. E. Halter and Ch. ] 952

Junken. i
R E. Halter............ | 953
. E. Halter and C. Fen- 1‘ 872
dall. I
R.E.Halter............ ; 950
...... [ (S 986
PR (O 951
960
R 9GO0 bis.
R.E. Halter............ 020
E. Hergesheimer ... .. 903
J.8. Bradford ........_. 971
E. Hergesheimer. ... 861
H. Anderson.... 893
J. 8. Bradford . ...._.... 930
...... [ 929
C.H.Boyd ......ccn.... 1064
...... do ..., 1065
J. 8. Bradford . 912
JW.Donn ............ 899
1008
933
949
. 1032
- 1033 &, b
10340, b
882
941
942

i H. Anderson........... 1068

...... do ... ... 1069
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List of hydrographic sheets registered in the archives, &e.—Continued.

Localities.

Town, Fore and Back Rivers, Weymouth

Duxbury Bay
Plymouth Harbor
Monomay Shoals, reconnaissane:
Vineyard Haven Harbor .
Mitchell's Falls, Merrimmack River. . oooeooenoaaoan PR Lo

!
Narragansett Bay, from Qunonset Paoint to Duteh Island_ ... .. | Rlrede Tsland .. “
Narragansctt Bay, frem Hope Island to Paticoee Island. ... ... .. 13 0 T
Greenwich Bay . .o.oii e ceeeeee do e
Narragansett Bay, head of, and Providence River. ._..._......... ... 110 .
Providence River, from city of Providence to Stargat Island. ... . do ... oo i
Warren Raver. ..o oo ioiaa. N ) (I ‘

Thames River, near New London
Frying Pan and Pot Rock. .
Wallabout Bayeeevioane v, e e .
L0087 T T 1 ) S .
New York Bay, between Governor’s Island and Robbin's Reef
Swash Channel, examination of

Conrecticut. ......
New York .

Main cbannel between Sandy Heok and Flynn's Knoll and ... do . .....o..oo.. l
Scotland Shoal. i
Rondout Harbor, from entrance to Sleight's Ferry .. ........... JY ) TR 1’
1

1

Rondlout Harbor, from Sleight’s Ferry to entrance of Delasvare . ... do ............. |
and Hadson Canal. : E
Take Champlain, from Cumberland Head 10 Valcour Island. .. e Ao e !
|

|

Burlington Harbor
Barncgat Inlet...... ... ..
Delaware River, from Ridley’s Creek to Walsh Streel. Wharf. ..

Delaware River, from Walsh Strect Wharf to Carson’s Whart -,

Susquehanna River, mouth of. -

Sussalras River

Rommey, Farley’s, 8tillpand, Churn, and Lloyd's Creeks ... __do ............_ ;
Chester River, No. 1, and Morgan's Creek. B T }
Chester River, No. 2. .o vt ionroniiaiaiaaiiaaaanns i 0 S |

Langford Creek. .. ..ot aicaae e .
Patapsco River, mouth of .._._.......
Patapsco River, Brewster's Channel
Patapsco River, Brewster's Channel, enlarged from No. 813 1
Patapsco Piver, creeks emptying into
Tributaries of Severn and South Rivers.
Head of Severn River. ... ... ...
Tributaries of Wye River........... -
Tributaries of Saint Michael's River.
Heads of Harris, Broad, and Porter's Creeks ...
Tributaries of Tredhaven Creek. ..o ool .
Cheptank River, from Wing's Landing to Deaton............ )
Potomace River, from Analostar Island to Long Bridge. ... ...}
Wicomico River, Saint Clemeont's and Breton’s Bay . ... ...

Nomini Bay, Lower Machodoee and Mattox Creeks . ........... Virginia ..........

Yeocomico and Coan Creeks . oovveetciriecivecieiameaacnianns o

Smith's, Goose, and Fox Islands, Tangier Sound .......... ... .| B [

Little Annemessex River ... . ... .. ... ... cedo o

Pocomoke Sound, créeks from Messongo Creck to Onancock | _..do .............
Creck.

Pacomoke River Entrance
Pocomoke River, sheets Nos. 1 and 2
Pocomoke River, sheets Nos.Jand 4 .......... . i .
Poeomoke River, sheets Nos. 5, 6, and 7
Oceohannock, Craddock, and Nandua Creeks
Raswaddox Creek. ....ouceeeniorrancarnaraneons
Hunger's Creek
Great Wicomico River........
Little Bay, Nantepoison, Tapp's, Dimer’s, Indian, Dividing,

and Mill Creoks, i

12 ¢ s

jegister

|
Date. !

Seale. Hydrographer. i
1-10,000 0 1569 1021
1-10, 000 | 1867, 750 1035
1-10,000 | 1870 1067
1-10, 000 | i a6l
1-10, 000 ‘ 1106
200 ft. to 1in. 1012
1-10, 000 | vo2
1-10, 000 | 939
1-5, 600 | 040
1-10, 000 ] 280
15,660 | #78
1-5,000 | 2pg
1-1,200 | 1209 | Charles Junkin.. 1006
11,9260 | 1866 | W. S. Fdwards ... #96
1-1,950 1 1860 | FLF. NeS o ieen s ! 1085
C 1861 LW OS Edwards. .. 910
110,000 | 1368 | F. T Gerdes ... | 970
1-90,000 | 1866 | W. S, Edwards........ 807
1-20, 000 1 1869 1! F.I.Nes oo oiamaaen ‘ 1011
1-2,£00 | 1368 J F.H. Gerdes and F. T 970
5 !
1-1,850 | 1868 .. 978
{ |
1-20, 600 : 1370 " Charles Junken _.__.. 1058
1-10,000 ! 1831 ' XL D, Grapger. 1105
1210000 | 1866 €. Fendall | a3
1-1, 200 i 1870 1057
11,200 | 1870 | 10550
1-10, 000 i 1867 ¢ ROK
1-10, 600 1870 1071
1-10,000 1 1870 | 1072
1-5,000 | 186970 10260, b
15,000 | 156970 | e oo dl0 cvians e an 1097
1-10,000 | 1870 | 1078
1-20, 000 ‘\ 1366 | 913
1-10, 000 | 1866 | 9i4
1-10, 000 | 1866 | 015
190,000 | 1869 : 1067
1-20, 000 ‘ 1870-"71 | 1077a
1-20,000 1 1870 1077
110,000 | 1850 10500
1-10,000 {1870 10560
1-10 000 | 1870 1049%
1-10, 000 | 1876 1049
1-10,000 | 1870 ._....do .. 1048
1-5,000 1 1867 | C. Fendall 1082
-20,000 | 1860, 6 | W. T. Muse. T 5. X.. 269
% < and J. W, Donn.
1-20,000 | 1868 | 967
1-20,000 | 1868 | 968
1-20,000 | 1869 ' 097
1-10,000 | 136869 ... 955
1-20,000 | 1eee [ [ O . on3
110, 000 4 1860 | 1004
125,000 | 1260 1022a. b
1-5,000 | 1869 | 1028a, b
1-5,000 | 1369 ... 1024a, 0, ¢
-9, 000 | 1868 9Vbe
120,000 | 1868 oeeeeidO oeeeeiaa : 076D
1-20, 000 | IO "SR ¥i6e
1-20, 600 1869 | J W Donn oo 1003
1-20,000 § 1960 |.....d0 .. ... | 1005
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List of hydrographic sheete registered in the archives, &c.—~Continued.

|
Localities. State. Scale. Date. ’( Hyorgrapher. {:ﬁizt::
Estuaries of the Corrotoman River....couocniiicneceianienians Virginia ... 1-10,000 1869 [ 1002
Estuaries of the Rappabannock River... a0 1-20, 000 1869 ‘ . 1001
Bowler's and Corner Rock, Rappabannock River .. ...de 1-2, 500 1867 . 937
Piankatank River................. ]endo 1-20, 000 1869 |. 988
Milford Haven, (also topography) . 1-20, 000 | 1868-'69 |.._... 987
Estuaries of Mobjack Bay...... 1-20, 000 1868 ;......do 984
Back and Pocosen Rivers -20, 000 1268 i C. Fendall and W. W. 97:(
| Harding.
Magotly Bay .. o..oenvoneenaaieeaaascee e aenaeeaeeenlen @0 et 1-20, 000 1869 | W.W. Harding ....... 1013
Broadwater, from Ship Shoal Iolet to Sand Shoal Inlet . ... .__.[.... 1-20, 000 1870 ’ ...... [ 1070
Broadwater, from Sand Shoal Inlet to Hog Island Inlet. ... ... 1-20, 00 180 | do. il 10706
Broadwater, Great Machipongo River, and branches............ . 1-20, 000 1871 | J.W. Donn ........... 1103
Little Machipongo, to head of Broadwater......o.............. e raaaaee 1-20,600 1871 ] Y ; U R 1104
Newpart News Point ... ... ... b.do. ... i 1-10, 000 1865 | E. Hergesheimer ...... 877
Elizabeth River, from Washington Point to navy-yard.............do .._.......... f 1-2, 500 1866 | R.Platt, U.S. N.. - 894
Off-shore goundings from Sheephouse Hill to Killdevil Hills....{ Virginia and i 1-40, 000 1268 [ ______ L7 SN i 965
North Carclina. !
Off-shore from EKiltdevil Hills to Loggerhead Inlet ............. North Carolina. ... 1-40, 000 1870 | 1053
Off-shere soundings from Loggerhead Inlet to Cape Hatteras. . ..do . 1-40, 000 | 1869-"70 1056
Off-shore soundings from Cape Hatteras to Federal Point.......{....do 1-240, 060 | 1865-'66 . 854
Lookout Shoals ....do PO 1-40, 000 | 1865-'66 , R. Plattand C.Junken. 885
Leng Shoal, Pamplico Sound, reconnaissance of. ceedo ool 1-10, 000 1866  J. 8. Bradford......... 837
Paniplico Sound, from Royal Shoal to Brant Island............. s (s SR 1-40, 000 | 1866, '6¢9,: J. S. Bradford and F. F. 1083
1870 Nes.
Pamplico Sound, western part....._........ ... ... .. ceendo ool 1-20, 600 1869 | F.F.NeSoevoreranann.. 1010
BAY RIVET < avvnvrnimen imeessaenan e oeemoe o ee e aee e S T l -20, 000 1869 | 1009
Pamplice River, from Pamplico ight-house to Indian Island....|....d0 ....ccvueeen. | 1-20,000 | 1869 |...... do ... ....... | 1088
Pamplico River, from Adams Point to Runiley Marshes........ e i 1-20, 000 | 1868, '71 | R.E. Halter and F. D. 1099
Granger.
Pamplico River, from Rumley Marshes to Ragged Point. . ... - - 1-20, 600 1871 ;| F.F. Nes.... 1100
Pamplico River, from Ragged Point to eity of Washington 1-20, 000 1871 1101
Cedar Island, bay, and vicinity...oooo oo o.n 1-20, 000 1870 ! 1079
Neuse River, from Point of Marsh to Cedar Point .. .____. ~20, 000 1868 | J. 8. Bradford and F. 074
F. Nes.
Neuse River, from Cedar Point to Wilkinsen's Point...........|.... [ 1 S, 1-20, 000 1868 | J. S. Bradford .__.._.. 963
Neuse River, from Cherry Point to Jobnson's Point............f. .. [ L 1-20, 000 | 1867-'68 |...... Ao e ! 956
Neuse River, from Johnson's Point to Fort Anderson..........|.... [ (RN 1-10, 000 1866 |...... do . .oooeoln .. B892
South River, Turnagain Bay, and other tributaries to Neuse [-...do ... ......... 1-20, 000 | 1868-'60 | J. S. Bradford and F. . 975
River. T. Nes.
Entrance to Cape Fear River, the bars of Oak Island,and Bald |-...d0 ............. 1-5, 000 1871 | Charles Junken. ... 1089
Head Channel.
Entrance to Cape Fear River . 1-10, 600 1865 | J. 8. Bradford......... &70
Entrance to Cape Fear River, New Inlet .. . 1-10, 000 1865 |...... [ (U B75
Cape Fear River, between Forts Caswell and Johason. ... - 1-10, 000 1866 |......d0 . ievniiianian 816
Capo Fear River, inner bar.......... 1-1¢0, 000 1870 | F.F. Nes..._......... 1014
Main Channel over Charleston Bar. 1-20, 0600 1869 | R. E, Halter........... 981
Charleston Bar 1-20, 600 1865 } C. O. Boubelle......._. 874
Charleston Harbor ... 1-10, 000 1865 |...... Ao voea 881
Bull and Combahes Rivers .. .._.... ... .. ... ... ... _. oo+ do ..o ... 1-10, 000 1871 | Charles Hosmer ...... 1084
Droad River 1-10, 000 1863 | R. E. Haller....... 869
Jericho, Chowan, and Ballast Creeks, tributaries of Beaufort s do Lol 1-10, 000 1868 | Charles Heosmer ...... 962
River. \
Off-shore soundings from Port Royal Entrance to Wassaw 1 South Carolina ] 140, 000 1866 | C. O. Boutelle ......__. 966
Sonnd, Gaskin and Joiner's Banks. | and Georgia.
Savannab River Eotrance. .co....ooiiarmmiiioniniceiinanana. ! Georgia : 1-20, 600 1866 944
Savannah River, from Tybee Light to Elba Island.. Jeeldo . 1-10, 600 1866 945
Savanaah River, from Elba Island te Fig Island.... 1 1-10, 000 | 1865-"66 946
Savannah River, city front 1-5, 000 | 1863-'66 9447
Entrance to Wassaw Sound ( 1-20,000 | 1864, '66 004
} 1-20, 000 1867 916
i-...do 120, 000 1867 o8
_}. ...do 1-10, 060 1868 |. 950
l....do. 1-20, 000 1868 |. 957
Doboy Sound, with Darien and North River, and adjacent creeks. ‘ ...do. 1-10, 000 1868 054
Saint Andrew's and Jeky! Bonnda. ..oooviiireiiainineenaa.. l...do. N 1-20, 000 1870 1020
Coast from Saint Andrew’s Bar to Saint Mary’sBar............0...do ...... 1-20, 000 1870 1062
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]
[y

Localities. State. Scale, Datc Hydrographer. : E‘:ﬁ:;&r
Florida Passage, from Saint Andrew’s Sound to Camberland | Georgia........... 1-20, 000 1870 ° Ch.Junken ........... 1063
Island. :
Main ship-channel over Saint Mary's River Bar................ 1-20, 000 1869 R.E.Halter........... 1 980
Saint Augustine and vicinity. ... oo iiiiii el . 1-10, 000 18%0 : H. Anderson.......... ] 1036
North and Guano Rivers 1-10, 000 1046
Matanzas RIVer. o .o oi et oot e e aaan- . 1-19, 000 1647
Off-shore soundings from Sombrero to Sand Keys . 1-160, 000 . 1066
Off-shore soundings, Straits of Florida westward .............. o 1-400, 000 1269 ... do ... 1090
Off-shore soundings, Straits of Florida eastward. . 1-400, 000 1091
Off-shore soundings froiu Key West to Charlotte Harbor 1-400, 000 911
Off-shore soundings from Sand Key to Marquesas Keys ........{.... 1-40, 000 | 912
Off-shore soundings from Marquesas Keys to Rebecea Sheals .. .{. ... 1-40, 000 : 1052
Off-shore soundings, approaches to Dry Tortugas Keys ....... .. AN 1-40, 000 | 186768 a5
Florida Reefs, from Marquesas to Dry Tortugas Keys... ......1. 1-80, 000 | 186768 |...... do ... ... 054
Florida Reefs, western cnd Marquesas to Dry Tortugas Keys . .|. 1-80, 000 1871 ... do ... 1076
Xl Moro to Playa de Marianao, north coast of Cuba........._.. 1-10, 000 1867 . W.S. Edwards . .. .._.. 900
San Carlos Bay and Caloosa Entrance .......... ... e 1-20, 000 | 1866, '67 | 344
PineIsland Sound, part of, and approaches tothe Caloosahatchee.;. ... 1-20, 600 1866 . C. T. Tardella. _...... 9063
Cedar Keys, main channel. ... ..o o oo iiiiiaiiiaaa. RO [ S, 1-10, 060 1871 1080
Saint George's Sound P 1 S 1-20, 060 1871 | 1002
Santa Rosa Sound, the Narrows, and west end of Choctaw- |....do ........._._. 1-20, 060G 1871 1107
hachee Bay.
Santa Rosa Sound, from Deer Point to Long Pritchard Point._ | ... do . .._._. . ___. 1~20, 000 1871 ...... s £ S ; 1108
The Rigoleta.. ... . ... ... el Lonisiana. ... ___. 1-20, 000 1870 . F. P. Webber ......... | 1054
ZLake Borgne.. 1-40, 000 1870 | 10352
Eastern part of Lake Pnntrhm‘ham 1-40, 000 1870 ¢ 10550
Tsle an Broton Bay.............._.._.__._.. RS 140, 060 1268 | __.__do 5 950
Isle an Breton Sound, southeast part . 1-40, 000 1869 1000
Pasgse 4 Loutre and Southeast Pass . __ ... ... .. ... sdo el 1-20, 000 1867 . 939
Passe 4 Lontreand Bar ... ...l PR 1 1-16, 000 1867 027
Northeast and Southeast Passes. . ..ooooooooiimiiiiiiiiii. B 1 1-10, 000 1867 026
West, East, and Garden Island Bays .. ..cccueueaeieianao.. . 1-40, 000 1868 901
South Pasg........ . 1-26, 000 1867 | 990
South Pass Bar - P 1-10, 000 1867 | 925
Southwest Pass ....ceooeevenennn. e e ——————— SR L U 1-20, 000 1867 | 923
Southwest Passand Bar ..o.ovveminnriimineniinniinonn 1-10, 000 1867 924
Mississippi River, part of ...oor ooian o] 1-10, 000 1866 922
Mississippi River, from Grand Prairic to Bohemia . 1-26, 000 1871 1093
Galveston Entrance and Bar ... ... ...l Texas..ovueonaaan., 1-10, 000 1867 | 906
Galveston Bay, PesurTOY cuueenoeareevrceenimemaaeamarecnannae RN () 1-20, 000 1867 ¢ 918
Galveston Bay, Pesurvey .. oooniieamn i i ciaiimie i 1-10, 000 1867 919
Galveston Harbor, comparative chart showmg changes from 1-10 060 1867 919bis
1851 to 1867. i
Galveston Bay, western entrance - - 1-20, 000 1867 93t
West Galveston Bay .......ouoviiiieiiaeiii e e 1-20, 000 1867 932
Matagorda Bay, part of ... oe.veiiiiaiianseimiai i eameeae P 1-20, 000 | 1866, 71 @ F. P.Webberand F, D, ‘] 1031
- Granger. !
Trespalacios and Turtle Bays..c..oieevriiieniiioneicreinacncas P [ T 1-20, 000 1871 | 1094
Carancahua Bay ........... N« 1-20, 000 1871 . 1095
Pass Cavallo ... .. I T 1-20, 000 1871 . 1097
Lavaca Bay and vicinity JRR 1 1-20, 000 1871 1098
Espiritu Santo Bay . 1-20, 000 1871 1096
Aransas Pass . 1-10,000 @ 1868 996
N T T . 1-20, 000 : 1869 995
Corpus Christi Pass 114, 600 1 1869 994
Corpus Christl BaY . ccoemve i it ieaaatinven caeecamneanen s 1-20, 000 1868 958
Entrance to Brazos Santiago and Laguna Madre . .............. 1-20, 600 ‘ 1867 909
San_m Barbara Chanpel, in-shore sounding, No. 1 .- 1-16, 000 f 1869 1038
: qubar.
Santa Barbara Chanmnel, in-shore scunding, No.2 ... 1-10, 000 } 1869 1039
Santa Barbara Channel, in-shore sounding, No.3 ._.............. e 1-10, 600 ; 1869 1040
Santa Barbara Channel, in-shore sounding, No.4 ............... .. 1-10, 000 1869 1041
Santa Barbara Channel, in-shore sounding, No. 5. ... .. ... .. codo . e 1-10, 000 ‘[ 169 . 1042
IR TR | 1-10000) 1869 |..... L I 1043

Sants Barbara Channel, in-shore sonnding, No. 6. ... ... ... e
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7 -
TLocalitics. '\ State. ( Scale. ‘ Date. ‘ Hydrographer. Il;f];:\zt;r

. SN + —

Santa Barbara Channel, in-shore sounding, No. ¥.coooooovnaan California......... 1-10, 000 l 1269 i E, Cordell and G. Far- 1044
1 guhar.
Santa Barbara Channel, off-shore soundings - .. ..o.ooooooiiii ot lO eeiineiaanan, 1100, D00 1569 ... .. [ (R 1045
Santa Barbara Chanuel, entrance Coxo anchorage 1-10, 000 ( 1864 frens [ (o S 1037
Roadstead under Point Sal. 1-5, 009 | 1867 | E. Cordell.... - 921
Harbor of Baenaventura . ...._.......o......... R DU 1-10, 000 ; 1850 } W.E. Greenwell ...... 1081
Off-shore soundings, Point Pedro, Santa Craz. . ._._...._._..._.. PR V1 S I-100, 000 ( 1865 | E.Covdell ... ... rig
Suisun Bay, Cordelia, Suisun, and Montezuma Creeks - ... ... .oodo coiieaoeo.ot 1-20, 000 | 1867 |..o... [ 948
Snisun Bay, with confluence of Sacramento aud San Joaquin |._..do -..... ...... 1220, 000 | 1866-'67 [..._.. do ... ... 905
Rivers. i
Sacramento and San Joaguin Rivers. ... ... .. ... . e 1-10, 000 ! 180T [ ... Aol 935
Carquines Straits, part of ... ... ..l N 1-10, 000 1866 i...... [ 1 9
Off-shore soundings from Point Reyes to Bodega Head ... ... . 1-100, 000 1866 ; ...... do ... REY
Off-shore sorndings from Point Reyes to Tomales Point. .. | 1-20, 000 | 1866 1 ...... [ 0 O 800
Crescent City Reef . . 1-50, 000 186 | A, W.Chase . . 1025
C008C By «aee e et aae deaee s e eme e e e e 1-10, 000 ' 1865 ; J. 8. Lawson .......... 901
Coose Bay 1-10,000 | 1865 |...... A0 e e 902
Yaquina Bay 1-10, 000 [ 1R68 ( AW Chase vooeee..o. 998
‘Nehalem River Entrance. . B R CLETTEERPPEE cees 1-5, 000 t 1868 | E. Cordell and . Far- 933
| | quhar.
Tillamook Bay «vveencemin cveariiomiiiiiian e e ceedo eeion Ll 1-10, 000 1866-'67 | J, Kincheloe .......... 036
Colurbia River, from Three Tree Point 1o Gray's Bay.......... Y U R, ; 1-10, 600 | 1867-"68 Jf E.Cordell...._.. _.... 1015
Colunbia River, from Cathilamet Head to Settler’s Point ....... B U 1-10, 000 \ 1868 | 1016
Columbia River, from Settler's Point to Tongne Point._.. ... .. odo oL ; 1-10, 000 J 1868 ! 017
Columbia River, from Tongue Peint to Cape Disappointment.. .|.... . 1-20, 000 | 1868 1018
Columbia River Entranee. ... ... ... ... .- 1-20, 000 1 1808 | 1019
Destruction Island and vicinity ...o.....ooo. il Washington Ter.. 1-10, 600 " 1866 | 86
POTt MAISON - e eoeo o]0 110,006 1 1868 | 1102
|
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APPENDIX No. 6.
REPORT OF METEOROLOGICAL EFFECTS ON TIDES, FROM OBSERVATIONS BY PROF. WM. FERREL.

CAMBRIDGE, Mass., May 31, 1873.
DeAR Stz : I have the honor to submit the following final report on the discussions of the
tidal observations of Boston Harbor, pertaining to tlie mefeorological eflfects of the winds and
the changes of barometric pressure upou the heights of the tides. The heights of high and low
waters for six years, from 1856 to 1861, inclusive, were computed by the formulas and tables given
in a previous report and the results compared with the tidal observations and the residuals noted.
From the manuscript-records of the observatory of Harvard College, which were permitted by the
director to be used for the purpose, the corresponding barometric pressures and forces and direc-
tions of the wind were obtained and collated with the residoals. The range of the barometer was
then divided into seven parts, and all the pressures belonging to each one of these divisions were
grouped together, and also the corresponding residuals belonging to both the high and the low waters,
" and tbe averages of the residuals compared with those of the barometric pressures. The observations
when the barometer was rising were kept separate from those when it was falling, in order to deter-
mine whether there is any sensible difference on account of the inertia or the friction of the water
preventing it from assuming at each instant the condition of static equilibrium. The following
results were obtained

Rising barometer. TFalling barometer. i Averages.
i ! ‘ ! T o
No. of {Barometric:  Tidal | No.of [Barometric| Tidal No. of | Barometric Tidal
obs. i Ppressure. ! regiduals. | obs. \ pressure. | residuals,  obs. i pressure. | residuals. ‘
| — | B
i [ 1 Inehes. g Feet. l Inches. Feet. ’\ Inches. | Feet. |
02 29, 505 00250 1 171 20, 473 4+0.245 ° 263 ‘ PATRE 1 4-0.248 ‘
180 ; 20,710 0. 110 319 ‘ R0, 720 0.180 409 g‘ 20,715 0.221 ‘
225 | 22.845 | 40.035 280 20, 840 +0. 030 505 1 w3 | 400043
Highwaters....3| 313 | 20040 | —0.100 | 33 | 99035 | —0.010 ¢ 649 w.m | 005
457 | 30.050 | 0.130 102 | 30,050 0.080 265 30.050 ! 0.10% |
420 | 30,195 | 0. 163 402 l 30. 190 0.190 2R2 30.197 . 0.193
305 i 30. 415 ‘ —10. 330 214 | 30. 410 —0.320 | 5l i 30. 417 ! 0. 326 !
66 ‘1 20,495 +0. 395 108 ‘! 20, 485 +0. 395 17 ' 29, 43z | +0.395 :
183 | 29,705 | 0. 195 950 | 20714 0.945 433 20,710 0.147 :
224 } 20,640 | 0. 065 239 | 20845 0.115 163 20,843 ¢ 0.085 |
Low waters. ... 349 20,945 0. 040 350 | 2, 943 0. 080 : 0. 060 l‘
| 430 30. 0535 +0. 005 412 { 30. 050 +-0.610 ; . +0. 008 E
;482 30. 200 —0. 065 443 30, 190 —0.060 ! | 30. : —0.063 "
i 325 30,425 -0, 190 W t 30. 420 —=0.165 = ¥l | 30, 423 : —0.1% i
; t 158 29, 502 +0. 307 20 ! 20. 480 +0, 320 437 i 20. 491 ; +0. 316 ‘1
f | 363 20,708 0. 152 H69 s 0. TL7 0 212 : 932 E 20,712 \\‘ 0184 ;‘
| 449 20. 842 0. 050 519 20, 813 0. 082 96 20.842 | 0.064 |
AVETages ....... 662 29. 943 —0.030 | 695 1 20.940 | 40.035 ' 1,357 | oo { +0.003
887 30. 653 0. 062 820 | 30. 050 —0,035 1,707 ‘ 30. 052 ‘ —0.049
962 30. 197 0. 115 B45 ] 30. 190 €. 125 | 1,807 30.194 % 0.124 i
628 30, 422 —0. 260 472 | 30. 415 -0.242 ‘ 1,100 30. 419 | —0. 251 J
i ! i !

If the tables from which the heights of the tides were computed were correct, the algebraic
sum of all the tidal residuals in the last column of the preceding table for the high waters, and
likewise for the low waters, should be 0, The average of the former for the seven groups of
observations, giving each equal weight, is —0.024 feet, and that of the latter, 0.065 feet. This
indicates an error, —0.020 feet for the mean level, and of 0.044 feet for the mean amplitude, of the
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tide from the tables. The former may be regarded as falling within the limits of the errors of
observation in a series of six years only, or it may be due to a small change of the zero of the tide-
gauge during the full series. The discrepancy in the amplitude, being about a half-inch, cannot
be regarded as falling within the limits of the errors of observation, and must be due, at least in
part, to a small error in the tables.

The average atmospheric pressure at the observatory, as deduced from all the observations, is
30.007 inches. If we, therefore, put p for this pressure at any time expressed in inches, we have, -
for the expression of the correction of the heights of the tide due to changes in the barometer,
(302,007 —p)} C, in which C is a constant, to be determined from observation. This expression put
equal to each of the tidal residnals expressed in inches in the lower right-hand eolumn of averages
in the preceding table, using the corresponding values of barometric pressure for the values of p,
we get seven equations for determining the most probable value of C. Giving the equnations
weight according to the number of observations, we thus get—

C=7.33 £+ 0.05

The theoretical value of this constant is 13.56, this being the ratio between the densities of
water and mercury. Iam unable to explain why its value in Boston Harbor is little more than
half as much. The value of this constant also, as determined from observation for several other
ports, is much greater. M. Daussy found that at Brest the ocean rises 0.223 of a meter for a depres-
sion of 0.0158 of ameter in the mercury, (Connaissence du temps,1834.) This gives 14.11 for the value
of the coustant at that port, which is a little greater than the theoretical valne. Lubbock obtained
11.1 for the value of this constaut at Liverpool ; but at Loudon he found that the water rises 6.3
inches for a depression of 0.90 of an inch of the mercury, (Phil. Trans., 1836, p. 131.) This gives
only 7.0 for the value of the constant at London, which is less than the value obtained for Boston
Harbor. The value of this constant, then, seems to differ very much for some reason in different
ports.

By comparing the tidal residuals of rising barometer with those of falling barometer at the
bottom of the preceding table of resulfs, it is seen that there is a perceptible difference near mean
barometer, and that the sea-level is a little lower when the barometer is at the mean and rising
than it is when the barometer is at the mean and falling. It was overlooked in my preliminary
report, which has been published in Sillimaw’s Journal, that this difference is exactly contrary to
what we would suppose it would be, and seems to indicate that the changes of sea-level anticipate
the forees upon which they depend. When the barometer is rising, the sea-levelis falling; and
when the former has arrived at the mean, the latter, if the changes are retarded by inertia or fric-
tion, should be still a little above the mean, whereas the residuals in the preceding table, whether
we consider those belonging to high and low waters separately, or the averages of the two, clearly
indicate that the sea-level is already below the mean. And almost every individual result belong-
ing to the different groups of observatious gives the same result. We cannot, therefore, suppose
that it may be an accidental result falling within the limits of the possible errors of observation.
I think it may be satisfactorily explained in this way: When the barometer is rising, we usually
have clearing-off weather, with west or sonthwest winds, which tend to lower the sea-level, and con-
sequently they more than counteract the effect of inertia or of friction, if these latter effects are
at all sensible; when the barometer is falling, we usunally have east winds, or at least an
absence of west winds, and hence the sea-level at this time is a little above the mean level from
this cause.

In order to obtain the effect of the winds from the different points of the compass upon the
heights of the tides, all the tidal residuals for the six years belonging to the winds from each of
the eight principal points of the compass were grouped together, and the averages taken, and also
the corresponding average forces of the winds and of the barometric pressures. The forces of the
winds in the record of the observations were denoted by the numbers 0, 1, 2, 3, and 4; 0 denoting
a calm and 4 the strongest winds recorded.
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The following results were thus obtained:

Wind No. oﬁ observa- Barometric A verag(-a force A\'PT?QP tidal Corrected
‘ tions, pressure. of wind. residuals. | residuals.
—]
\} Inches. Feet. | Fect.
N. 244 .30, 007+-. 005 1.6 +0.91 4021
N.E. a17 : +. 009 1.7 +0.23 +0. 24
E. 274 . +4-.035 1.3 +0.04 +0. 07
S.E. 131 | ~+-.053 15 +0.02 +0.05
S. 165 ; —.074 1.8 —0.03 —0.0%
5. W. 96 : ~. 021 15 —0.10 —0.11
W 677 \ —. 013 1.6 —0.18 —0.22
N.W. 527 +. 001 1.6 —0.10 —~0.11
Calm. 946 ! -+.001 0.0 —D.01 -+0.02

The number of observations in the second column denotes the relative frequency of the winds
from the several different points of the compass. From the column of barometric pressures it is
seen that with winds from N'W, around by N. to SE. the barometer stands above the mean, but that
with winds from SE. around by S. to NW. the barometer stands belowr the mean. The average
tidal residuals follow very nearly the same law. The full effect of the wind, therefore, is not shown
by the fifth column, since the tidal residuals are always affected by a corresponding change in the
barometer, and require to be corrected by the preceding expression of the correction with the value
of the constant C as determined. The last colomn, containing the residuals thus corrected, indi-
cates the effect of a wind from each of the several points of the compass having the average force
of the wind from that point.

It is pretty generally thought that the winds cause very considerable changes of sea-level, but
1t is seen from the last column of the table above that an average NE. wind raises the sea-Jeve]
only about three inches, and that a SW. wind depresses it not quite so much. If the numbers in
the scale of forces represent the velocities of the winds, the elevating and depressing effect of the
winds may not be proportional to the forees, so that a strong wind denoted by 4 in the scale may
raise or depress the sea-level three or four times as much as a wind of average force, this depending
upon the law of friction between the wind and the water. Very strong winds, therefore, may
change the sea-level in Boston Harbor a foot or more; and this agrees well with individual obser-
vations. Of about 700 tidal residunals of high water throughout the year 1859, obtained from a com-
parison of computation by the forinulas and tables with observations, only ten amount to as much
as one foot. 1If, therefore, we suppose that these residuals are due to the effects of the winds only,
and no part of them to other disturbing causes,. aund to errors of the tidal formulas and tables,
even upon this supposition we know by actual measurements with the tide-gauge that in the
course of a whole year, the sea-level of Boston Harbor is not often changed by the winds as much
as one foot.

An important meteorological result is shown in the fourth column of the preceding table, which
is that the barometer during calms stands very near the maximum of all the averages of the winds
from the different quarters. This indicates that the winds are generally of a eyclonic character, pre-
vailing mostly in the interior of the cyclones where there is barometric depression, and that the
calms are mostly in the external part where there is high barometer.

The following table of results brought out in the discussion shows the annual changes of the
barometer. As the unreduced observations were used, a correction for temperature in this case Las
to be applied, to reduce the barometer to the mean of the year to correspond with the preceding
results, in which the average corresponds to the mean temperature of the year, or to reduce them,
as usual, to the temperature of freezing.
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In the following table the reduction is to freezing and for capillarity :

Number of ! ‘ Redueed to 320 !
Mounth. observa. - Baroieter. and for capil- Corrected baro-
tions. ; | larity. i meter.
: i i
i Inches. ‘ Inches. Tnehes.
Japunary -..... | 324 Poa0ws | 0004 99,034 4+ 057
Febraary ..... ‘ 310 | 30,007 | 0. 020 P . 053
March ........ 303 | oeness . 043 — .091
April ..o 347 [ 20,057 i 0. 066 — 043 .
May .o.o...... 354 o003 | 0.090 — .01l !
June.......... 361 | wo.060 | 0.110 — . 083
July oo 354 L3002t 6.121 — .03
August ... | T 30023 | o1 — o3
September .. .| 360 ! 30. 104 } 0. 104 - . 066
October....... i 358 30. 058 0. 076 j 048
November ... 335 Loe9.047 | 0. 046 i + 067,
December.....| 3 | 30055 | —0.020 + .001‘

The mean barometer at the height of 71 feet above mean sea-level, and reduced to the tempera-
ture of 322, is 20.934 inches. Adding 0.082 inch for the reduction to mean sea-level, we get 30.016
inches for the mean height of the barometer at mean sea-level in Boston Harbor.

The last column in the table shows that there is a very small inequality, with an annual argu-
ment, and a co-efficent of about 0.03 inch, making the barometric pressure a minimum about May
and a maximum in November. The number of observations was not sufficient to eliminate the
accidental irregularities, and to determine this small annual inequality very aeccurately; but it is
evidently too small to account for much of the observed annual inequality in the mean sea-level.

The following table of results is obtained from classifying the observations of the winds
according to their directions for each of the four seasons and for the whole year:

| % | xE | B | sE s E 5w ‘ w. N.W
i i 1 H i
Season. ; i 7 R — - ; - i ] i -
S.F. Obs. | 8. K. Obs. S.T.. Obs. | 8T | Obs. ! 8.F. | Obs. | S.F. | Obs. | S.F.
I o | | | - i | | ; :
T N h ; i [ .
WWARLCT . - eeeeeeanenns ‘ G| o L wl el sl 96 ! 68 l 189 | see | 221 oT8 193 337
SPINE weeeenmenn oo | 163 1‘ 106 | 187 45 63 5| 109 183 ‘ 203 | 181 1 323 113 210
i i H | !
Sammer. . ... ... : ‘ 19| w1l M3 3T 6L 50 | 67 ] 29| 46, 150 238 104 | 176
Auntumn. ... . | 120 51] sl 31 40 43 | 75 | 178 ; 309 167 . 275 156 | 264
‘ ‘ ot : ! | | i
Whole year...... | | 536G | 20| 399 320! 28, 18 i 319 ] 829 | 1,306 710 1,214 366 987
1 ! i e B i | i

The number of observations denotes, also, the relative frequency of the winds from the different
points of the compass. It is seen that the predominating winds are from W. and SW. during all
seasons of the year. The numbers headed 8. F. are the sums of the numbers in the observations
denoting the forces of the wind. There is some uncertainty with regard to the scale used by Pro-
fessor Bond in denoting the forces, but it is sapposed to be the scale from 0 to 6, in which 0 denotes
a calm and 6 a veloeity of eighty-five miles per hour, the numbers representing the f8rces being
very nearly proportional to the velocities. At any rate, the sums of the forces above may be
regarded as representing the relative sums of the distances passed over within the limits of the
errors of such observations. With a table of latitude and departure, therefore, we readily determine
the relative distances passed over and the directions for each season of the year and for the whole
year. We thus get the following table of directions from which the wind blows, and the relative
distances traveled over:

Winter....... N, 780 W, 726
Spring ....... N.8 W. 386

Summer...... 8. 71 W. 383
Autnmn ..... N. 84 W. 498
Whole year .. N.87 W. 1,920 .
It is seen that during the winter the wind blows from a point on the average 120 N, of W., but
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in the sumwmer from a point 19° S, of W. This difference is caused by the difference in the relative
tetnperatures of the land and sea in the two seasons, and shows that the winds have slightly a monsoon
character. During the spring and fall, wheun the relative temperatures are about the same, the
winds blow very nearly from the same point, which nearly corresponds with that of the resultant
ot the whole year, the direction of which is from a point 3° X, of W. The atmosphere iu the
course of the whole year moves a little more south than north, Dividing 1,920 by 3,299, the whole
number of observations, we get 0.58 for the average force iu the direction of the resultant. This,
by the supposed scale used, corresponds to a veloeity of about eight miles per hour, in a direction a
little south of east.
The accompanying sketeh contains a graphic representation of the relative amounts of wind or
.distances traveled over, from the different points of the compass dnring the course of the year, and

o

o

S
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Iraphic representation of the relative amounts and dirvections of the wind jor
cach of the four seasong for the whole year at Boston.

N.
Whele Year /,_;iw
R — —
l Plfzfnte?\\' -W
. Spring
S

of the effects of the winds upon the sea-level and the height of the barometer. The ordinates in

the inner circle, determined for the eight principal points only, represent the relative amoux.xts of

wind during the year and not the average force of the wind, the center of the circle being in the

direction in which the wind blows. The ordinates upon the circumference of the middle circle
13 cs
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represent the effect of the average force of the wind from the ditferent points of the compass apon
the sea-level, the ordinates within the circumference denoting depression of the sea-level, and those
on the outside of it denoting elevation of sea.level. The seale is oue foot to the inch. The effect
of the winds upon the barometer, if it is an effect, and the winds and the chunges of barometer do
not belong to some comnon cause, is indicated by the ordinates upon the circumference ot the outer
circle. These ordinates represent the absolute amount of change in the height of the mercurial
columi.

It also contains a representation of the relative amounts and of the directions ot the wind for
each of the fonr seasous and for the whole year. 1t is readily seen from this that the resultants
are mostly in an easterly direction, and that the motion east during the winter is nearly twice as
much as it is during the summer. The effect of the east winds upon the resultant for the spring-
season is also seen.

Sketeh No. 38 contains a graphic representation of the heights of the tides and of the lunitidal
intervals given Ly the tables and by observations, and of the effects of the winds and changes of
atmospheric pressure, for the month of July, 1838. This is the time when the obliguity of the
moon’s orbit to the equator is greater than in any other part of the whole series, and, consequently,
when the diurnal tide is the greatest. This causes the alternate heights of high and low waters to
be greater and less, as represented in the sketch, near the times of the greatest declinations of the
moon, the maximuwm of the lunar and prineipal part of this effect occurring two days after the
greatest declination. At this time, also, the mooun’s perigee occurs near the titne of one syzigy and
its apogee near the time of the other. Hence the predominating influence of the lunar parallactic ine-
quality over that of the solar, or half-monthly,is well represented by the sketeh. At the time of the
new moon and the moow’s perigee these two inequalities combine and make the tides unnsually large,
but at the time of full moon and the moon’s apogee the parallactic inequality more than counteracts
the half-monthly inequality, so that when in Kuropean ports there is a second maximum, though
swaller, in Boston Harbor this second maximum is entirely destroyed by the predominating effect
of the lunar parallactic inequality, and the magnitude of the tides do not come up to the mean tide.

The angular points in the sketch represent computation, and the dots cbservation uncorrected
for the effects of meteorological changes. After correcting the observations for variations of
barometri¢c pressure by the formula which has been given with the value of the constant C, as
determined from observation, and also for the effects of the winds as determined in the preceding
discussion, the observations thus corrected are represented by the dash. In general, this correction
of the observations improves the agreement with theory, but it sometimes happens that it is the
reverse. Of course, this correction for the meteorological effects is only purtial and very imperfect.
While, perhaps, the principal effects depend upon the local state of the barometer and of the winds,
vet a very great part, no doubt, depends upon the meteorclogical conditions in distant parts of the
ocean; for if the barometer and the winds in Boston Harbor, and for a considerable distance around,
were to rewmnain the same, yet the meteorological changes in distant parts of the ocean would still
cause considerable changes in the sca-level, as well as other oscillations, independent of any astro-
nomical forces. The corrected residuals, represented by the spaces between the angular points and
the dashes, depend upon the iinperfection of the corrections for the meteorological effects, upon
errors of the tables, and of theory. It is not claimed, of course, that the theory is perfect, and
the tables do not represent accorately the theory. To attempt to represent accurately the theory
would require very complex formulas and tables, which would increase very much the labor of com-
puting the tides; and since no accurate comparisons can be made between theory and individual
observations, such accuracy was thought of too little importance to make these tables very com plex,
and thus to increase the labor of computation; for if we had a theory and tables absolutely
perfect, so great are the varions abnormal effects which cannot be taken into the theory that there
would scarcely be any perceptible decrease of the residuals.

No attempt bas been made to determine the meteorological effect upon the times of the
tides. 'These are, no doubf, very great in individual cases, but it is doubtful whether much
of these effects could be represented by any arguments. The times, therefore, as represented in
the sketch, are entirely uncorrected for auy of these effects. The very nature, also, of such obser-
vations renders them inaceurate; for very small errors change considerably the mere time of the
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maximum or minimum. Very small abnormal effects also, about these times, may atfect very much
the observed time of the maximnam or minimum. If the general sea-level is rising about the tine
of high water from a change of barometric pressure or the winds, the time of the maximum is
later, and the reverse, if it is falling at that time. The abnormal oscillations of various periods,
which are always observed more or less, may also affect very much the time-observations. In
forming the tables, also, it was seen that the effect of the lunar and solar diurnal tides in all their
various rclative phases upon the mere times of high and low water could not be accurately repre-
sented in all individual cases without making the tables very complex.

The average of all the residuals, uncorrected for any meteorological effects, belonging to the
six years, are as follows:

Year. Hw, I.W. Meau,

Feet. Feet. Feet.

0. 44 0. 43 0.44

0, 50 0. 4% 0. 560

0. 36 0.35 0. 34

9. 0,31 0. 35 0,33
1=60.... 4. 36 : 0. 35 0. 36
ig6l..... 0,33 0.37 0. 35

The residuals of the first two years are generally much larger than those of the following
vears, and the eftect is seen in the averages. There was a change of observer in August, 1857,

By taking the monthly averages of the residnals in the heights for the last four years, and of
the residuals in the times for the year 1858 only, we get—

! Feet. | Min.
% January ... 0.52 | 7.4
: February........ 0. 44 5.2
! March ...oaael 0.40 | Gy
CoAprloLL 0.36 5.0
i 0.30 4.5
i 0.97 3.9
! 0.27 1.3
C August.......... L3l 1.7
! September....... Io0.32 50
| October . ... o0 6.2
| November ........ 0.37 80
| December ....... ! 0. 44 N1
i i

It is seen that in both the heights and the times the residnals are only about half as great in
snmmer as in winter. This shows that the residuals are due mostly to meteorological effects, and
that they are least in summer, because the meteorological changes are then least. If, then, these
effects were entirely absent, the residunals would be still much more reduced.

The computations of the tides from the formulas and tables were made mostly by Mr. J. G.
Spaulding, aid in the Coast Survey, and they seem to have been made with great accuracy and
faithfulness throughout.

Very respecttully, yours,
WM. FERREL.

Prof. BENJAMIN PEIRCE,

Superintendent United States Coast Survey.
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APPENDIX No. 7.
METEOROLOGICAL REGISTER, ALASKA TERRITORY, 1270-71.
Saint Pauls Island.—Latitude, 37° N.; longitude, 170° W, of Greenwich.-——Observer, Capt. Charles
Bryant.
[The station is forty fect above tide-level.]
FAIREAVEN, Mass., October 2, 1871,
SIr: I have the honor to transmit the inclosed copies of a meteorological record kept by
myself while on official duty at Saint Paul’s Island, Alaska Territory, from November, 1870, to
July, 1871, inclusive. This being the first winter record kept at that point since the cession of the
Territory to the United States by Russia, it is proper to state that the cold during February,
March, and April, 1871, was considered unusually severe by the oldest native inhabitants.
Yours, truly,
CHARLES BRYANT,
Special Agent Treasury Department,
Prof. BENJAMIN PEIRCE,
Superiniendent United States Coast Survey.

Meteorological register for Saint Paul's Island, Alaska Territory.
[Latitude, 57° north ; longitude, 170> west; height of barometer above tide-level, 40 feet.]
NOVEMBER, 1870,

Thermome- ; . ! Amount of * %Bammeter and thermom-!
| ter. Movements of atmosphere. ; cloudiness, | ‘ eter attached. :
\ ; ‘ ! — i
‘i } “» 7 a.mm. 2p.m. j \ ) }7aAm. ‘EpAm.vap.m. &
Date. : e ; £ o Remarks.
; !“’inds j;f'!) Winds.i“f E%‘ : éa g ;f, % 5‘ ,g. ;::i
jeldlg —r BF—rIf EZ ¢ elalg 2 B EE 2
gl 8 > mET) Do E 1ERIEslEld Al EE G E
- T B | e L B e L mmutin RS DR RIS J—- e -
1870, | P * R I~ T
Nov. 1]3040 34 /8W. I|N.E|SW. 1 NE 1 E. |3 4| 3|.00 ... .| 20.7835 20.72040! Snow and rain.
2132 |37|31 N, W,|6SENW! 48E ldsE 8 1] 12} 29. 63(33) 2u.72)37, 29.801,34% Snow.
3sLpse 31 N.W.18.E NW.!38E| al SE 4] 4] 3 .oei‘ 29. 54(34] 29, eeae; 29. 6833| Squalls of enow.
41203 |3 X W1 E | W, ISW. AN W. 4 7| .01 30.0434) 30.1234 29.9032) Snow in squalls.
5i34)39 3¢ 8. E [4N W s.w. 3 E. 2 E. | 4] 3| 4 .15 20.10[34] 20.1238 20.2834| During the night a fierce
635|320 N |1 8. | N ‘oS E NW/2sE s 8| 6. 03 200040 20.2236 2. 5036 gale with wind.
7[28 331333 o lof o | X, 11 s INW[YSE: 0 5| 81.00 29 6234 29 7536 29. 7235
8 L 3513535 |S.E.| 3IN. WIS E. ‘ IN.W.. E. | 6 S E. 1 g ‘ 8! 8 ‘24‘[ 29, 1237| 28, 5638 27.8541) Rain. Twelve hours after
ols2|30|2r| ¥ |4 5. NW. 38E N.WJ2SE| 8 6| 2|.07 28357 %7536 20.0030| the sudden fall of tho ba-
10;{22 32|33 [N.W. 1fs.1:. N,W.EIIS‘E.: N. [1 8 | 0 7] 6 |.00] 20.44/26 2. 4835 20.4433| rometer a fierce gale blew
11131 35133 'N E.| 1{8.W.| N, E, 1 SWN E.( 5 SW} 7“ 81 8/.10/ 29.24/34] 29.08/39 26.8735] from sontheast, raisingthe
121363733 |S.E|INWISE 3N W/NE | 58W.. 7 7| 8|.02 288437 2 9444 29.1836 sea on that side six feet
1329 | 32 3'11 Nl s, INEIysW., Noly S0 ] 40 3] 31,02 20.3834) 203434 20.20i33] above the ordinary level,
14 /31 |34 |34 |N.E|28W. |NE 1|8W. N.E|3 S‘W.‘ 1, 8| 8 ‘005 28.95/34 29.90/40; 28.95/42)  flooding the flatsin frontof
1 3e|ala| N 1 s, | N 11 s | Noly s ! 2 8| 8|.00 200536 29,0838 20.0534 thevillage. The same oc-
16353 |3 NW.[1SENW/ LSE NW|/2SE| 7 8 8 .oof 20.02/37| 20, 00137 20.1037] curred at the same date in
wis sl Nojy s | NIy s N |1 S |1 4] 5].00] 20,1434 29,2334 20,2831 1869, doing much damuge.
1820 W[34) N|1 o8 NE[2SW.! E |2 8 | 5] 8|8 .m@ 29.21{33| 20,1137 29.0036| Rainy.
19343836 NE|3 ¥ |NE 28W NE|4SW. 8 8] 8].% 29437 988545 2272143
20| 33|34 |31 |N.E|3SW. NE 25.W. N i L 8. 7T 7.0 26 60/43] 26142 285034
21311302 N.E|ISW.IN. w.j 28 E. T, 8] B.02 98 7033 28. 68|34, 38 72133
2229|3020 NWI S E NW,| 18K, B o6 1|.00 98.8431 28.04/33 28, 86/32
23128302 0 |0 0 | W, 1 E 6 31 1].04 28 8631 28 88(33 28 9531
2431322 |SW. [ INE|SW IINE, LE | 6 4 3].04 2904320 990633 29,1231
2 /82812 [SE|INW/SE UNW. 0 [0 6 | 1 5] 4].05 202432 2243 20,2830
2 29|30 ja0| W. |3 E | W 2 E [ 0 o v 6 4 1f.07 29‘54;31 29. 65/31, 29. 7631
avla)3s ! NWASEISW INE SW. 1N 8 6] 7].15 25.7223 %. 6640 29. T6/40
283438 |31 |NE|SSW.INE{3sW. B |2 W. | 8 & 8|.% 2 2046 230847 2 1842 Rainy.
203 {3 |27 |sw.|gNE| S 11 N |SW.|sNE| 1] 2| 5| 05 201032 20.0034 28 9831 Rain and snow.
0':injn W 1f E. [S.W. g N.EISW. INE! ¢ 4" 411 20433 m.m:xai"zasoss

Average daily mean, thermometer, 32°.15; warmest day, (12th,) mean, 35°.33 ; coldest day, (10th,) mean, 29°.00; clondiness, 0.8 ; rain-fall,
inches, 1.91. :



THE UNITED STATES COAST SURVEY.

Meteorological register for Saint Paul's Island, Alaska Tervitory—Continued.

[Latitude, 57° noril; Jongitude, 170 west; height of barometer above tide-level, 40 feet.]

DECEMBER, 13170.

Date.

21

! ] N i |
Tl et ot o, | gt | el e
1 : i I o :
i \ j Tam 2 p.m. 9p.m. } } ‘k ) gTa.m ‘lp.m,ilgp.m.i
! i ; | [ BT ERm
l ! f’Winds g,;‘Winds.!% < ! : I : E E ié‘ E z E
lelels] £% |2 slg g5 BB 2 £ B
[ &l & £3 WES EIE 0l £ BB £ 5
‘:}ﬁ :“'D‘ F;E . ‘FE t*‘it.‘l = y‘?j.% i‘r‘ ] ]:g :‘::
T T T
185 | 97 | 33 [S.E.|2NW, B & 0,14 56;36} 20, 55112 20,5835
taelo3|o w1 & T1 3y 11 04 20,5434 20,7234 20,7334
| a8 | 39 | 38 | 5. E. QJN w.! B, & 8| 70 29, 25/40] 29, 10140; 22, 9241?
32 /31132 (8 W[53N.E| & 8, 71.33 20 1032 29,6234 30,1034
3413631 [N.WI18E 81 8. 2. 06 30.2638 %0.32)s4 30,3002
3403337 N.E 1S W B 6. 0).00 29.9638 20.74)44 29.5837
26126 |22 K.E.| 38 W. 51050 4] .00 20.3035 20.2334) 29.2325
22 94|28 N. |1 B 8| 8 8.06 29.2227 29.1526 28.8430;
32 /323 s |1 N 3; 8] 20,03 2 33j34\ . 94@33 929832
|32 |31 328 W1 1] 3, 1.13) 20.1433] 20.36:35 20. 4os4f
3eiat)36] B |1 8| 8. 8|.20 29.4037 29. 34‘;37“ 29. 04 38
34 31|32 S E. |3 1.5 1].02 26.6534 987533 289633
3436132 E |1 Ry &, 8 . 96/38 29, 05;
30 30 | 29 |N.E.|1 11 \ 0 . 2635, 20. 3034,
3213332 |N.E |2 6 ki 6 513 L 13137 20.2034
32 /34|34 8.E. |1 0ol & 8/ . 1234] 29, 46036 29. 4537
3434 |36 | N.E.| 4 g8 8! 8l.19 9. 1040 20,4338 20, 241
358436 | N.E| L T8 [ 4,13 9. 5646 9. 48f4ﬁ% 29, 85;44;
3136 | 36 [N.E. |1 47 6] 8|.00 208042 20,8048 2. 7543
34| 32/3 N.E|3 Bl 8 8|.06 24041 . 29}35;‘ 20. 15133|
30[2W8 2| 0 |0 | TOT R |.05 20.3232 99,4832 20. €830,
23 98|28 W1 ‘, s| | s .00 301030 3014 | 20,1458
zian| 1o |N. W1 | 0| 8 2}.00 2. 2. 7522
16|16 | 17 [N W 7 . 8l & 8 .01 2 2. 29,24
20| 21 |22 [N.W. 6 : 81 &) 8.0 29 'S
2| 90|17 MW . 4l 2] 1.0 20.2 : 22
16} 14| 14 N, W6 8 l 6 g 6] 4].00 20 | 29. 6216
1811920 |[N.E.| 1 LW 4 B! & 6].02 2 29. 5821
010N W, 4 8 NW[4 S N ! 4 s | ‘ 7| 6 .00 20,7013 529.88[17?
w0 7|NW 1l 8 NW.4SENW/5SE] 7| 6 6.00 20216 15 209411
8| 810 N.W.6SE. ;x.w.i 5 8. B. [N.W, 5!i 8. El 6l 7| 7 [ . 00; 29, osimfi ‘ | 502014
! 1 ! i ! i

Remarks,

Light rain.

Rain.

Light fall of snow.

Squally, with snow.

101

|
[
|
|
|
J
I

5| During the night snow fell to

the depth of twe inches.

1 Light rain.

Rain and snow.

Snow.

Snow.

Average daily mean, thermometer, 27°.39; coldest day, (31st,) mean, £.66; Cloudiness, 0.72; rain-fall, inches, 2. 30.
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REPORT OF THE SUPERINTENDENT OF

Meteorological register for Saint Paul's Island, Alaska Tervitory—Continued.

{Latitude, 57° north ; longitude, 170° west; beight of baromeler above tide-level, 40 feet.]
JANUARY, 1871

| Amount of

: .
 Barometer and thermom-

i i B i

| : : i i
[The{:;?me ; Movements of atmosphere. tcloudiuess.i ‘ eter attached. i
S —— e

; | i Te.m 2p.m gpom. | | E‘Ia.m.}?p.m.gﬁp.m,
Date. | | i - P bg o e B
- Winds.| B | winde | % | Winds.|Z 41| léléég“\‘é‘
RUR I Akt P bt P R PE- T DR BT R B
BRI EE T E TRl EjEly E|E R R £ B
l¢ ala:p [RIS<! D RSS! D ‘F.‘C'*l‘é[c'-{cugi S 1Bl 5 Bl B E
Gl 0 T B O L N R O T T T
Wi | ; ( R S i’ ;
Jan. 1 10| 8, o N.W.5SENW/ s E|NW, 28E; w61 5 .00 30.20,13 30,90511’ 30,9013’
2 12[ 2)12 N W3S E NW.1 0 Ix. w. 1‘1 o 00 o .oofi 30. 24/15] 30.13‘1ai 301815
3o wwl oo ; Yoo N0 Fe1 . 30. 16[26; 30, 2224,
4 15;,'20;19“ x. ‘]0 ¢ INE 1} o o 0": 0 o1 1 ! 30,4026; 30. 33 23|
5 o282 0 Jo} 01 0 jo o 0 {00 &8 T.00 | ‘30.35231; 30.3031]
6 29331‘;31 }f IJN.W'.E S.E.[lA\TAW. S.E.fle.W.j 7] 8 &1 .00] : ,30,13‘,311 30. 0832
7 :l4£33E2G}S.E,§lj 0 I;S.E.H 0 0 0 0 ‘ L8, o;.m;aom:«s} 30,0537‘ 30.1531
22530131 :N.E.‘lm 0 NE. 3 0 |NE|ESEL Y 6 e .01 301207 30.0935 297835
9 33!33}31‘ o1 ol E i3 o0 | ow. 2} E. | 8} 8 4].06 99.5737& 29, 47/37 29, 42135
10024 2422 KW 5 SE W5 E | W |5 E r 40 T] T .01 29,4825 29.56/37] 20, 72:25)
121121 2 KW, 1S.E ewliw.l o lo o T8 7] .00 29842 20, 8124 29. 80/24]
12,91 26| 2% ‘K,E_ig SW.INE|5SW NE|6§ 0 ;8! 8] 8).00 20. 55i26| 20. 36/27] 29. 0830.
13,81(3|3 E 5 W | B. 14 W S.E.| 6N W) u] B .03 2. 7436 28.75}361 28, 8837
14:3‘3{31“{)‘1\"}3,%3 0 (SELUTW. 0 g 0 | s] 30 1.07) 2002135 29,0833 29,1837
15’27j32]29 NWi o0 o0 o 0 | s 1 0 1) 2 2 .00 2050020 20,4833 29,5035
163103 % NE/3 o NE[3 o NI){ 3 0 8| &8 8:.03 20.30[33] 29, 1635 25, 98.36'
7 30&321 30, W.itl 6 0o |o © o [0 o ( 10 8 4! .00 2% 06133 28 98133 29.0932!
18‘29‘30523 Noj1 oo lsw. 1 o o lo o 1l 7 of.00 2. 20032 20. 45133 29. 50.30°
mw%';n[ee} 0 le 0 swoal o o 10 o | o 3, 00.00 29.5733“ 29.5435“ zo.ssj,aoj
20 99"27}2311\:12.;5 0 NEISSWINF|5HSW. & & & .05 %0813 93.3{;137’ 28,7834
21,2@;34!235&1&3’1 0 NE 1 0 | o lo o |8l 3 o!.og 2.60[32 28,6039 2. 8634
2202830 % N.E 1 o (NE 1l o INW{ s8R 7[ 70 8|.02 28043 29.9332] 2. 64,35
23 3033 [3 | E 1415.\\’.%S.E.“4‘N.W. S.E |1 0 | 8] 4, 1].00 285035 23.33’34\ 29, 0832
24*331:33}:;0' . ll‘ 0 INEI2SW.. E {1l 0 | s 3 0}.00 290008 2. 25034 29, 12/32-
»25329429}321 E |1 W E lodsw. skl o ! 61 7. 8].00 29.1083 28.95!361 289435
26 31|30 26 N.E|1 W. fN.E.)] Wl o |0 o | 6] 7 6 .01 298638 23.73;33‘ 2. 6036
27 2013430 | 0 |O[S.W.. 0 |0 0 |NE|ISW.| 7] 6] 3|.00 28 6436 28.68’341 2R, 7435
20 (363 0 Lo o NELUSWONE| s W.) 3] 6 1].00 28 7432 28.7’{(38 28, 88,38
Lt l32{25 ‘NE! 1[S.W.;N.E.[ Usw. N {1 s | s‘) 6 8 ; - 00| 28, 86/36! 28. 86,37 28. 90130
;‘28?28;25; o o o N.W. 7S E N W 1SR | g, s' 8 1. 98,9031 28,7833 28, 53/20"
L { 28 | 27 ;‘N.W.} 6 8. K. N. W.‘} 4 0 I N. (4 o F; 8 8. =23 ‘2’8.3235! 28. 55‘27;

Remarks,

Very fine weather,
Clear aud finc.

TLarge bodies of drift-ice in
sight to northeast.

Ligh't 8NOW.
Light rain.

Snow in squalls, but very
light.

Light rain.
Rainy.

Spow.
A fierce gale from northwest,

iwith driving snow; estimat-
ed depth of fall, 8 inches.

Average daily mean, thermometer, 27°.66 ; coldest day, (1st,) 9°.00; cloudiness, 0.63 ; rain-fall, ineh, 0.25.
Daring the afterncon of the 5th, large hodies of drift-ice were seen approaching the island from northeast; dividing on the east end, & portion
passed oo the southeast side. On the night of the 7th, the southeast wind drove it to the north, and it passed thg island. This ice contained
sand and gravel; and some of the higher portions were voated with sand, as if it formed near a shore, and the dirt was blown on it by the
wind. After the 7th no more of it was aeen.
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THE UNITED STATES COAST SURVEY. 103

Meteorological register for Saint Pauls Island, Alaska Territory—Continued.
[Latitude, 57° north ; longitude, 176° west; height of barometer above tide-level. 40 feet.)

FEBRUARY, 1875

* Amount of . i Barometer and thermom. '
! elondiness. | | cter attached.

; Movenents of atmosphere.

2p.m. | Yp.om i
Remarks.

| ERER:
o | 2 g
- SN i -
2 227 29, 021 1 20,1424 Squalls of wind and snov,
B ~534!‘24 29. 522531;‘ 29.20125" Ice in sight to northeast.
20 20. 16123 29. 20/25] 29, :xo:27j Large , bodies of drift-ice
i ‘ b ! along the southeast shove,
a1 (00 T i 29. 44/40- 2 . Detached belts of porridge-
28 | : 08 6 0, 34135 29, ice passing with the tide.
22| X j1sw, N 588 1, 8] 9. 40:30 ! Snow.
3 aos. | o7eosd . 36'28
28 W, 8 2] . 00[36 .
3 WL s s 28, 78.35 9635 Light rain.
131 38 W s 3 61133 Snow mixed with rain,
34 | Lo g 8 6! 83|34,
Wistl W1 0 W P3IN.W. R 6] 4 2434
30 3 8.E |1 W. SW. Y1 N, 405 8L 5 20,5134 Heavy squalls of wind swith
|5, 481 &, : snew,
i 5! [
-
& 071 8L
3 2|5 =)
R 11 44 3. 9. 9510 Leland entirely swrrounded
Lo ; : ! ‘ “ ! by drift-ice,
BN 2 o0 [N T oo N 5 o0 | & 8 L 382’ Light spow.
LT K '6 0 NW/SsE! N 60 4 1) ) - 1430, Snow.
9, 3 NWIHBE NW.!4SEINW, 1 64 2 . 30,23
50 2[N.WJ2S.E NW. 38 E N W. 9 1l 1 . 325
sl ajvwlizgsE N w] SR ) f1a o . 68125 Very elear,
20 N1 E INW/ISE] felsl o4l Very clear.
12 4 NE| USE N w)| 28.E . N |1 240 8L | Year. -
B 2[NWIUSE | N | SENW. 1l 0 | 8 5| 4..../29.752) 298 Hazy.
2 -1 N.W[ISENW USEINW - 1sE] 1] 2] 4 J’ 2 8813 20, - Very elear.
H i | : P i i |

; i i

Average daily mean, thermometer, 187.66; coldest day, (19th,) mean, 20.66: cloudiness, 0.68; snow, inches, 24,
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Meteorological register for Saint Paul's Island, Alaska Territory—Continued.

[ Latitude. 57¢ north; longitude, 130° west ; height of barometer above tide-level, 40 feet.l

MARCIH, 1871.

\ Barometer amd thermom-
eter attached. |

i Amount of
clondiness. :

I
i

1
PR ponn
I

Yp.m. |

Date. i Remarks.
. ﬁ. £l
= 2 15l
el [ =
= ]
1 | } .
Mar. 2| 4 | 20, qo\ o
ol 0. 5 20,82 L
; 0 J 1., i ; 20, clear and  serene
; ] 1 3. . ‘ 29. 32! weather ;  the] island eu-
N U U - 9] 20.73113,  tirely surromded by large
3! [ N 320, 4519]  bodies of tee, about three
0 P34 6 ... 29.4'1110\ 2 | feet in thickness, ap-
5, i i 4 ‘J 1l o ... 29.(}1 ll\ 69]19E proaching from northeast,
9l 2 9 N P11k 1 as e 90,58 13‘ 20.55)l2] and slowly drifting past
0] 4)1 1 N 1] PN D] 10 112940012 29. d0ig2 2. 4§13)  with the tide to the south-
nliy oo, 3s E(V w. 1E SE|NW. 1ISE 8] 3] 1 ... {20.;»0»22‘ 99,7520 2. 8426)  wost.
12 Tie 0ol N1 0 N L o0 | o]0} 0p... | 29.71j22] 20,6232 29, 8331
)81 | x PN ol 7] s ... oo sag 20,850 20. 62301
M4 : : Pol oo .,.‘2987‘:19129.9‘32129. o\.s\
150 712 Dol 1§ 3.0 208811 20 8125 . 74iL5; The driftingice stained with
6] 8f121 P lein . 29.6813) 20,6123 29, 48 11 rnd and gravel
17 { 17 | 18 ( 1 [3]8. W6 8| 1. 209618 20.1621 29. 14 Lo
18 ;: 21|26 1 2| . W.. 8 ) T 4. - 2523] 20. 36.29| 29, 5431‘
19|15 14 | i LB, o 1)1y 1. - 64{25; 29,7420 29 V228,
a0 10|12 11 Lo N. s |7 ! 7] 1. 13! 29. 4629] 29. 5231
91:12;%{1' ‘ i1 o jor 0 | sl8l o8y .:2129.51;,29 29.4-2130
221216 ] 1 s INW. 1\ S.E|! o | 0] ¢ 1)1 { 1 bi25] 29.06/36) 28. 94)20
szzi17;264}2 2 8. E.N.W. Q\SEgNE\:ﬂ;S‘W. 8 &) 1. 25| 28.93,36) 2. 95/38
2172  SEXW|3SENW 4 E |8l 8. 35 28, D138 28, BOI38
525; 8l | S.E.|N. W. 3| S.E.|N.W. EJSE 8/ 8, 8. 21 26.98736) 28. 00/30]
o6 11| 7| S.E.|N.W. 2 SE}N W 2l 8§ F] T3] 3290591 90.2095 20. 9818
270 518 S.E.IN,\V USE] o ‘ 20 03| 0 .... 201018 29.4325| 20. 49724
26| 813 0 IN.E. "\SW‘NE ms 18! 8? T 29.4518190441@ 29. 42/26
529}18';181 0 ’\IW. 1] INW.I SE| 7] 2|1, .. 29.322‘] 29. 2934] 29, 2435
30 22 2 ! ! 0 0 IN.W. 1 0 0 J ¢ 0 E] 8] Bi.... 20.2024] 29. 24 33| 29. 96/35| The weather for the entire
31 { b ‘) 28 ( ! l{l\ E.IN.W. 2( S.E. N W' 2f 8. E 8 ‘ 8 \ 8 .. 29.33‘28[ 29,46 37 29.60’30 month very tine and clear.
! | | i :

Average daily mean, thermomoter, 9°.80 ; ooldeat dm (2d,) 3° below zero : clondiness, (0. 44 ; snow, inches, 40.
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Meteorological register for Saint Paul's Island, Alaska Tervitory—Continued.

{Latitude, 57° north ; longitude, 179> west ;

ADPRIL, 181,

‘ Amount of

height of bharometer above tide-level, 40 feet.}

‘: Thenuomer Movements of atmosphere. 3 ‘ Baromet er and thermom- \
‘ 1 cloudiness. | eter attached.
| 7 ; ;
{ ‘ 7 a.m. 1 2pom. 9p.m \ l2p.m. [9p.m. |
Date. i o !
Winds, S %Wmds % | Winds]E _SJ = 5 !f;t £
slel s 2E| g% P PRI A
BIEE -r- £ 5 £5|8 |8 F |2 £ 5 2
)& & DRSS DRSS D.FSv':,r«\wz g8 2§ IF
i ii__»‘._i ‘ ~ & - ,i}: = {:*i_r-']_‘:
1871 1‘ ‘ ! | j ;
April 112 17!10 N.W. 3 8.E |[N.W. } el g
i i | i H i :
2lao|ewisel & |5 o w. ’ | 1[ 0 3 29,0631 28 7633
3lsailwl s 1 0 1o [ s N el Y 2.‘1.0536:29‘1031
43|36 ®ISE|L o | 1{ ¢ SE|INW. 7| 4 1 536 20, 4436
532 34‘29} E |18 W Py e NERE[1s W ov] el e 93338
631433 E. %1} 0| (1l o |S.E IS W. el 1, % 29. 5647
Tl 828 E |18 W 1\‘5. w.NE|1] 0 ﬁ} 7)1 -9“),
8lwd |2 wiNEI3 0 20 0 o;ﬂlxa_s“u.
olae|a|w| x 1] o Iy o nwiisE ) 6| 7] sl ) ~‘ 2432
102126 21 |S W|1NE JHNE e 1o o | 8! 4] 1] -29@)32‘ 29.4934! 29, 6453
1131|3230 &‘1'0 ol E |1 o 7]7[1. 33/ 29 60/34 29 69,34!
1230 %0 2 |NE 45 W 4 s NE|4 s L 81 el 8|... 20503 20.1634 201231
1330 342 |[NE s W, 35. W N. |3 0 | 3| 81 ... 2169 20,2436 20,5035
14 |33 |36 22 | N.E. i 0 1’ 0 INE ! 3 o ’ BJ 8 el i 29,7435 2&94;3@1“ 20, 14'“
1522133 3 E %2 Wl E 2W [ E 20 & &1 20,5034 20.5534) 20,2034
1633|3030 | N 1 8 SFES A AFES 4f 8 &....[29.1635 20.0438 20,1640
17lee |20 e NW 2SE lis IN.W.1sE €| 8, 8 ; U99.99 97
18|27 8¢ ] 98 NW 28 ENWi1 0 NWIL o i Bl el gl ' 29,
1929 |32) 28 N.W.2| o L25E NW/2SE 8 8 & Loy,
2 /983498 N.W.|28 W, LS E NW/[3SE! 8] 7 7] 29,
21 28|30 | 24 N.W.| 38.E. JASE NW. 4B 8| vi 8| 29,
22 /96|35 |30 N.W.l3 o 1 0 10 o o |slelel ‘28.‘;
2334|922 NEI[1 0 . i1 6 E |1 o g 8| 1] : ! 29. 0930,
243438 |2v| E |1 o | B 1l o | o 0 0 1 ol ol . 461 ‘29..)4\,
2535 (aiazl o o 0 |SE ‘11 co o o Lo 17| 20740 29. 8442 29,8835
263213 30| E |1 W. | B |2 W.; E '3 W.| «] 7! 8|20 0914 20 6637 20.3033
27|33 |36 |ar [SE |1 o | Bl o ! o 0o o | 1|8 4|.. 29.021 200597 29,
e8 |33 %6 |99 [N.E |1 0 |NE 1S W.N.E 25 W. 8| 8 g ... 20241 293240 20
o or|eelae| N |2 s | Nlg s N 1S !s| 8l el 432 w5640 2538
30 (22 |m 2| N 1! s. | N lo s | Noj1 s | 8 7| 7]...| 207231 20.7635] 20.
: i i
_ I | | I

5. Very clear;

Remarks,

ice very heavy,
drifting past.

Snow and rain.

The ice appears to be mot

mueh broken up.

Belts of open water iu sight

to eastward.

9842 Yce closed fin solid in alt

directions.

T Very fine weather.

1137 Snow.
40}37 Foggy.

90{31‘ Snow ; ice still close, butevi-

dently becoming melted.

Average daily mean, thermmometer, 20°.33 ; coldest day,

snow, ioch, .08

14 ¢ 8

(lst,) 13°.00; warmest day, (3d,) 35°.33; cloudiness, 0.75; rain-fril, inch, 0.07;
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Meteorologieal register for Saint Paul's Island, Aluska Territory—Continued.
[Latitude, 57 north ; Tongitude, 170° west; height of barometer above tide-level, 40 Jeet.]

MAY, 1871

1

Thermom- | ; Amount of ; Barometer and thermom-
I eter, ; Movements of atmosphese. ¢ clondiness. ; oter, attached.
| | i

! : 7a.m. ‘ 2 p. oL E 9p.m, i ‘ | 78 m.

| L M[ o ! | _ Remarks.

| . {4 : R -

? lwinds. | €, Wwinas. |2 | Winds., S | = £ g £ .
18 & E g 2% g 6|25 8§ '
R z 13 Ssla|alal3, B 2 Z
=il = r‘mcﬂigm}iﬂg

T N S N A ["' | ‘
25 felrla .00; 29. 94129, 29. 99;3!3? 29, 9;')‘232 Heavy ice packed allaround
31 i g| 8| §.00 29,9032 20.7636 29.7434  the island.
31 8| & 8.02 29,6933 20.80'37 30.0040] To-day, for the first time
23 8] 8| &].00 30.0732 30.00336 30,0633 since Feb. 5, thereis open
33 8| 5| &.00 30.0134; 30.0639] 30, 03}35{ water in sight to eastw'd.
30 /1 g B )L 08 20, 94‘31‘ . 8635 29. 751.’13‘; Rain.
34 81 8 €|.07 20.6435 .5435‘ 29, 44;34i Rain.
24 . 8| 3] 8 .00 20.3235 29,327 34
38 3095 a | 7 8| 8.00 20.5038 20.62:38 90,7431
2 2.2, .E. | DB T| 4.00 20.8I31] 20, 8434| 29,8535
30 42196 | X, Pl s oa.00 20.7631) 20.7438) 29 722
33,3429 . E. 0 Dol 5| 8 |.00 20.7033) 29,7133 20. 6831
31 3833 | ; N1 s SR 8| 8 . 74353 29,7638 20.7534) Large hodies of ice in sight
3313332 ; U sW. OB, W. .8 |8 ‘ 8 1. 05 20.6634; 20.56:35 20, onboth sides of theisland.
5233 31 s Wi s C Bl B & .00 20,1634 29.0034) 29, Ice all drifted to southwest.
33 434l X100 0 0 I gle E B .00 20,0435 2. 9.
3 3 3 N1 0 0 o L8] 8| & .00 29.0036 29.2438) 20,
73834 | N. o N0 , § gl g 8].00 20.3238 20.3u40] 20.
35 4133 ‘ . l1oe 0 N 1[ 0 NE 1SW. 6| 4 ‘ 7| .00 20.5038 29.5443| 20.
iU NE LSW E 2w sk!aNw/ 8| el s .oz 23ss8 299638
36138360 Non s | 0 0 o 1o lo o ! 8] s [ 8 1.00 20.0037} 20,1441
39383 ﬁ o o | s | i~ ISW.ILN.E 8] 8 ‘ 8 | .00 20.2039, 29.3345
04838 8 o |8 N L8| 8] &1.00 29.5640 20.64'48
34388 | E 0 |SEI1 o 8| 8 ; 6 | .09/ 29.0533] 28 90'40| 28, 8039
3654 341 0 0 ;S Y N J 8! 5| 8|.13 287032 22 9147) 20,1840 Rain.
353636 S NS ¢ N IsE 2Nw, a[ 8| .10 20.153¢' 26 0348] 287538 Rain.
340 3 W. i 8K/ er.‘V.: SWii1N.E 8! 8| 8).07 3% 94.71)41) 29. 8335 Rain.
36,40 | 34| N8 oy w js.W.; LN.E| 8 l &) & .04 28.95}]42} 20. 06,40, 29. 1037} Rain.
35 40 i 0 10 0 0 s Ef Lo ls { 8 { 8 | .10, 20.1838 29.2842] 20.3037] Suow and rain in squalls.
36 41|34 X, O N 18 | Noyps |8l o8)0 20.34(37) 20. 2843 20. 2837 Rain.
37|42 1‘ 36 | 0 010 00 | 0 10 0 18 “ 8| 8].13 20 42;335 29.52143; 29, 51;40" Rain. .
i i [ | Pt i

Average daily mean, thermometer, 34°.29 ; warmest day, (25th,) 41°.33; clondiness, 0.93; rain-fall, inch, 0.93.
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Meteorological register for Saint Pauls Island, Alaska Territory Continued.

{Latitade, 57° norih ; longitude. 170° west ; beight of barometer ahove tidelevel, 40 feet.]

SUNE, 1871

[
Thelt‘xex;(')mt-- Movements of atwosphere. ﬁ::;;ﬁ::;;f ! j Bﬂmlﬁf::!::ll:i::1‘]“““0“!.
S S S P e
\ Ta.m. | 2p.om.
Date. ! . i Remarks
. Winds. | K i:
. I g <
g & 5
7L | . RN
June 1|2€)40}36 N.W. 1 S.E |NE 18W. N.E LSW. 8| ¢ 8].00 204040 203640 2.263¢ 7a. m., light rain: 2 p. m,,
o ; } I ' | | b i ; clear; 9 p. m., clear.
2136138 |35 NW. 5 S.E|N.W. 3 S.E ‘ I | &1.13 2025836 20. 3432 29,5035 7 a.mu., rain; 2 p.m., rain.
3loa ]y Wola B oW 2 E. : I .78;355 0. 96i38] 30, 06.34° Clear.
4/3i4i33; W 1 ¢ /SE|1L 0 | P8l o8] .00 30.2038 30. 30.10;33 Foggy.
5132i3¢i35 | NE 1] 8 |NE]2 o ; Pel gl e ..92;39! 29. 20,7435 Clear.
613335134 |N.E.2 0 NE|3 0 INE ’s; 0 | 8| & E 8l 29, 3634 Clear.
T{40045 85 Ny s | N3 8 (NE 1{ SW. 1] 4] 8, ¢ 99, ). 2435 Clear.
813074938 | NWO I S.E|NE|[1SW NW. IISE! 8 7] 8. 29. L3638 Clear.
91454335 [NW. 1l 0 [NWL 1 Lo 6| ey 5. 29.32143 29,2836 Clear.
1039 55|37 |[N.W. 1 8.E.|N.W.| 2 o elals 155 203737 Clear,
11 41 | 42 ' 46 I NOW, 1} S.E.|N.E.| 1 0 | 48! 8 i L2 T .76‘36‘ Clear.
12 44}52}33i 0 o ¢ ; o lo Lo LT 45 8 99. 20,8438 Clear.
13 4 32 N L 0 ‘; 0 |o SW.og] el 8 | 29, . 6834, Clear.
1445 i 47138 NE 1 0 | 0 |0 0 | 41 8] ; 29, . 7038 Clear.
15 | 41 47 | 38 | NI, 1! 0 ‘ E |1 0 & 4 | 8 ; ‘ 29. 7 Clear and light shower of
1641 41138 S E 1 ¢  SE|1 0 B8 8 i rain.
17 45] 4836 | W. 1 B NWII 0 &l & &
1848 5438 | NW. 1L SE; W |1 0 41 1] 8 ,; Light rain.
19 f a0 : AN o |8l &, 8 35 Light rain,
20| 40 | 44 : 2 0 | B §. & .10 208240 ' Light rain.
21|39 39 ol 3 N, | 8] 8| 8.1 300 Q0 9.9438 Rainy.
22140 50 1 12 w ] el 2l 1].0000 66/40! 20. 76,50/ 20. 8430
23]’40‘46‘ I N.E. 1 0 8 81 .00 20.78/30! 20, 7666 29. 7465 Fog.
a4 | 38 | 46 | o= 1 o lale & 9, T4[74) 20.74 70, Clear.
%5 | 40 | 45 ST 1 0 8| &| 81 .1265. Pleasant.
2 | 41 | 50 1 e Rl L0 8| 7| 8, L 20. 7464
27139 4H4 ] FTINW.3 0 INW,3 I8 E! &! 8 ] 8. 20, 82'65 Showers.
28 | wialsxwly o Ixwla 0 | 8 “ 8] 8. 8467|290, 5065
2l | NE 18w [NE| 1L sWw.i 8l 8. %) .00 . 85/65 20,6556 Light rain.
30 ‘ 24633 X |1 8 |NW 2 C e 16 i s e | 8. 86553}] 2. 870.‘ 20, .60,

Average daily mean, thermometor, 400.20; coldest day, (6th,) 34°.60; warmest day, (18th,) 44°.66: clondiness, 0.86. raic-full, inches, 1.03.
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Meteorological register for Saint Paul’s Island, Alaska Territory—Continued.

fLatitude, 57

NOVEMBER, 1871,

© north ; Jongitude, 170° west ; height of barometer above tide-level, 40 feet.}

Date.

1871,

July

-

I R R ey

]
[

g REBERNEEY

I
b4

TIom- Amoun Barometer and thermom-
Th:‘ﬂ'?m Movements of atmosphere. ‘\ cloutlimtzs(:.- eter attached.
} 78 m 2pm. ‘Zp.m.‘Qp.m
Winﬂsﬁl? w | Winds. ‘E = § ;_» E l;
Eldlel—8F ——3 AHHE 2P
RSP EET D RS 22| E EEER
RO I Du . R
45 43|88 N. | 1% 8. | N lisw. g 1| 2. o0 29.84‘:57" 29, 8al67 2. 86,60
Ml wm| N op oo | NO1swW 81 8| 8|00 208657 20,8854 29 €0/00
254, 1] o | of 0 j 0|0 &1 8] 8].07 20.8658, 29.86/66 20.866
43152 | 42 |8 W, IN.E |SW. 2 N.E. gl 8| 8 29.a7§7oj 29.86/64
gis|0f 0 o0 | WL E g 8 ¢ | 29, 66/60 29. 8662,
aj4elal o jo o | B {1 W 8| 8 8. | 29, 79/64. 20,7661
39| 41|39 [N E. 11 o N |2 s 8] 8| 8 . 29, 68/55 29,6660
36140 40} 8 BN 1 N 8| 8| 8! | 29,7265, 29.7663
4a1]41]%0] 8 10 s 1o gl 8} 8] L 29. 9)‘60/ 29.9063
41| 41|39 |SW.|1 Fog. |SW. {1 0 | S g 8| 8 | 20.92i63] 20. 9266
42143140 |SW.|1 Fog.| 8 i1 Fog S W. | 8| 8 .00 209263 20 92’63 20492 65
41| 44| 41 [8.W.| 1 Fog.| 8 |1 Fog. S ‘1‘ Fog.| 8| 8| .00 20.9060 20, 90l67, 209067
0!52]4] 8 |1 Fog.‘ S, l\'E.\IW}l!SE 8| 4| 8].00 w’zﬁvz meslm 29.70 63
48 | 49 | 33 |IN.W. 15 5. E. 1(S.W,; UN.E [SW. LN.E| 3| 3 8 .00 2 73.6'7‘ 20, 77/68 20. 80/61
4505644 W |2 E. 0 o [of o S.W.’ 1’\1 E| 5|50 8, +00° 29.8058 29,8265, 29. 8265
4649 |30 S E|INW SE[INW./S.E INE| 8] 4 7 .00 2 ao‘ﬁsi 20.98/65 29. 88/67
42 ) S0i41) N. |1 S | N |1 s | N |1 8 | 8| 8] 8 .0020.70 55' 29.70/60, 29.7561
aiar|el o |od o | s {1~ | B 1) w.| 8] 8| 8| 00 209035 20.8362 298265
40450410 0 10 0 |8 YN |8 1N |8 88 ook 2. 85/56] 20. 85/66 29. 85|65
aslaslael o (o 0 NW.USE|{SW. 1SE]| 8| 5 8. 00 298560 20.5456 20.8553
44 ‘ 46|41 (N W1 Pog. [NW. IS ENW.18E. | 8 8| 8 9. 84i55] 20. B3i58, 29. 83150
astaelas| ¥ 1) s | E o1 o | W [1 s | 8] 6] 8/.15] 0 8355 20,8366 29.83i67
sstozias| o Jo o | o jol o !sw.l1| o | 8| 6| 8. 06 20.8360] 20,8362 29.84)65
wlaa|e o fo o | E |1 W NE|18W.| 8| 7] 8 .00 20 836w %J.szssj 29. 83/64
@@ 4 NE|2sW. NE fsw. NE|18W.| 8| o 8| 059775 207564 907464
niele N jys [N jys | oo o |8f8 8 ‘ | 29. 7554 20. 7460 29. 70|65
@3i45042) ¢ |0 o [SE|1 0o |[SE|1 o | 8| e]8 ‘529 70/57] 20.7163] 29. 10j62
43 J 4338 S E|INW/SE| N W, o [o o [ 8] 8, 4 003 29.70[56] 20,7467, 20,8467
41]51} 41 8.E. 1 8. |SE ¥ 8 ;0 0o @ 81 5| 8].19; 29. 8860 29. 86,65 20.8765
4746 | 22 [N.E.| 1j8.W. ‘\* £ 18W. N.E.  ,58.W.| 8| 8| 8.2 2. 86641 2. 8467 0. 7667
47 46'44 . WHSE Ix. w’1 S.E. N.W‘l SE| 8 8| 8 ‘oo‘ 29.7062l 29. 706{); 29.

Cloar.

Remarka,

Light rain.

Clear.
Fog.

Rain.
Foggy.

Clear.
Clear.
Clear.
Clear.
Clear.
Clear.

Rain,
Rain.
Fog.
Clear.
Clear.

Clear,

72{67‘ Foggy.

Avuawe daily mean, thcxmometer, 132.00 ; clemlmt,ss, 0.92 ; rain.fall, inches, 1.18.
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APPENDIX No. 8.

THE HARBOR OF NEW YORK: ITS CONDITION, MAY, 1873.

TLetter of Prof. Benjamin Deirce, Superintendent United States Coast Survey, to the Chamber of Com-
merce of New York, with the veport of Prof. Henry Mitchell on the physical survey of the havbor.

CAMBRIDGE, MAss.,, May 30, 1875,

Dear Sie: The resolntion passed in the chamber of commerce “March 4, 1869, has been
under careful consideration during the interval which has elapsed, and a continaous investigation
of all the phenomena of New York Harbor has been conducted under the direction of Prof. Heury
Mitchell, to whom the physical hydrography of the survey has been especially intrusted. -

The inclosed report from Professor Mitchell illustrates the character and progress of the survey
up to the present time. In it important namerical data are skillfully arranged, and in many cases
exhibited in the forms of diagrams. All these data may be regarded as final as far as they go,
and it should be especially considered that nothing in the report is specalative or merely theoret-
jcal. The paper is an embodiment of faets and observation. It is systematic experience, which is
the most valuable as it is the most fruitful experience. The deductions are not from prejudice or
unfounded fancy; they result from careful study and inquiry by men who are familiar with New
York Harbor, and with the general laws of the dynamic action of waves, tides, and currents. The
observers have sought the opinions of pilots, ship-captains, and engineers, and have neglected
nothing which could conduce to a judicious conelusion. Wherever, therefore, injury to the harbor
is specified, there can be no doubt that the proper remedy should be applied without unnecessary
delay, and no uudertaking can wisely be pressed in reference to the harbor that is manifestly oppo-
site to the teachings of observation developed in this report of Professor Mitchell.

It will be observed that the Jersey Flats no longer receive the deposits formerly earried by
currents upon its interior space. The extension of wharves, &c., at Jersey City bave placed the
flats under the lee, and the deposit s now accumulate on the fore slope of the bank, so that the flats
are rapidly growing out into the main chaunel. In large measure, these deposits are dredgings
brought down from the city-docks and elsewhere, but some of the material found on them is stil]
to be accounted for. Auny scheme of occupation for these flats should provide specially for keeping
the frontage bold, and the harbor-line should not lie far back from the present frout of the flats.

In the vicinity of Middle Grouud Shoal and of Gowanus a similar movement outward seems
to have resulted from the artificial encroachinents at Red Hook, but there the accumulation from
foreign sources is small, and the changes observed have not been permanent.

There is no indication that the bar-channels have declined in any way. These will be reached
by the survey last of all, unless something should appear to attract attention to them in advance.

The Lower Bay anchorage has changed, and this has been exawmived, but a further extension
of work and close soundings are desirable there before results cau be declared.

Mr. Mitchell’s observations relative to the sub-current up the Hudson River develop the inter-
esting fact that the flood predominates below six fathoms.

The depth on the bar is about equal to the seaward scour through the harbor, namely, twenty-
two feet at low water; but this does not depend upon deusity, nor has it direetly to do with dead
angle.

Professor Mitchell gives good reasons for preferring middle time in the East River to the time
of high or low water as that to be given to navigators: first, because it is less liable to Hluctuation
from acecidental causes; and, then, it is nearer the time of the most rapid velocity, which is espe-
cially of importance to the sailor.
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The whole amount of water which flows into New York Harbor in the course of each tide
through the East River is sufficient of itself to raise the water of the harbor by one foot and one-
tenth. If this flow from the East River into the harbor occupied the whole of ebb-time, it would
increase by just this amount the ounter flow through the Narrows and over the bar, and the ratio
which this water bears to the whole outer flow would exactly represent the bLenefit of the Kast
River in preserving the depth of water over the bar of the harbor. But this coineidence does not
exactly occur. The ebb commences two hours before the turn of the tide in the East River, and
during these two hours the flow is towards the East River instead of from it. Hence the amount
of flow into the harbor must be proportionally diminished, and reduced to nine-tenths (0.9) of a
foot. Now, the harbor at high tide has four and two-tenths (4.2) feet more of water in it than at
low tide, which runs out during the ebb, together with the flow from the Hudson, which is about
the same as that of East River. Tbhe whole of the flow, then, through the Narrows, which is inde-
pendent of East River, corresponds to five and three-tenths (5.3) feet in elevation of the surface of
the harbor, and this is the amount which would run if East River were to be cut off. The
additional nine-tenths (0.9) of a foot which arises from East River gives a total of six and two-
tenths (6.2) feet as representing the flow through the Narrows and over the bar. If thce Kast
River were cut off, the corresponding decrease in the flow of water would involve a proportionate
decrease in the water-space over the bar, or a redaction of the depth of water upon the bar of
about three feet and a balf.* Such is the measure of the importance of East River to the preser-
ration of the entrance to New York Harbor. The loss of this river would involve a fatal injury to
the harbor, and any obstruction to its fiow or reduction of its capacity must be proportionally
injurious.

Believing that the accompanying report embraces the principal points which deserve imme-
diate attention, it is respectfully presented for the consideration of the chamber of commerce, and
I hope that it will be considered to deserve immediate publication.

Yours, respectfully,
BENJAMIN PEIRCE,
Superintendent United States Coast Survey.
GEORGE W. Dow, Esq., Chairman.

REPORT OF PROF. HENRY MITCHELL.
MAY 6, 1873,

Dear Sir: The physical survey of New York Harbor and its approaches was resumed in
1871, and has made, during the past two years, considerable progress, so that some resnlts can be
stated quite safely. The immediate occasion of the resumption of these inquiries wasa resolution
of the New York Chamber of Commerce, dated March 4, 1869, calling upon you to consider *an
apparent change going on in the formation of the harbor of New York and its entrance, which, if
not soon attended to and corrected, threatens to be productive of very great injury.” You,inreply,
named Capt. C. P, Patterson and myself as your associates in the study saggested, and asked for a
committee of conference, which was at once appointed by the chamber, and has been retained up to
this time. This arrangement has been a great advantage to me, since it has given me, in field-
operations, a claim upon your special interest and the co-operation of Captain Patterson. I have
also felt frec to consult Mr. Dow and Mr. Blunt (of the committee) from time to time, and thus
the work has been more closely confined to practical objects and wants than it was iu our first
attempt fifteen years ago.

You will not, of course, expect, in this progress-report, any general discussion ; Iam, in faet, not
prepared for this, but I shall take up certain shoals and channels and state facts regarding their
changes and conditions of existence as far as we have learned,

” This is a resull of a simple appiication of the rule of three. The reduction of the depth upon the bar must bear
the same proportion to the mean depth of 24.2 feet which the diminution of the flow of water Tepresented by 0.9 bears
to the whele flow represented by 6.2; i e, the reduetion must be a little more than one-seventh part, or, more exactly,
34 feet, for the water-way must evidently correspond in magnitude to the amount of water which flows through it.—
B. P
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Changes for the worse being the most important, I shall commence with them; but in order
that our faets may not produce an exaggerated impression, I feel that it is necessary to say hefore-

hand that no evidence of P
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and the figures given in
the appended tables are
those resulting from a
comparison of the recent
survey with that of 1855,
which has been replotted
at Washington under the
special care of Captain
Patterson, who has ad-
vised with us in these
surveys from the first.
The plan of compari-
son we have pursued has
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Central Railroad, at dis-
tances of 500 feet; and at
the turn into the channel eading to the kills we have constructed radii from the light-honse as a

Constables Pt




112 REPORT OF THE SUPERINTENDENT OF

center. Upon these normals we have measured the changes in the positions of the 6,12, 18, 24, and
30 feet eurves since 1855, and stated our results numerically upon Table 1. This first table shows
the advance or retreat of the contours at the points where they are intersected by the normals.
You will observe that all the curves have been pushed outward sinee 1855, but most conspicuously
the 24-feet curve, which in the average has moved out 303 feet, and at the maximum 825 feet. By
just so much the main channel of the harbor, for heavy ships, has been reduced in width. The
extreme reduction stated, however, cquals only one-sixth part of the former width of the channel.

In this neighborhood deposits of material dredged from the city-docks and elsewhere had been
deposited for many years previous to 1871, when, at our suggestion, the Pilot Commission declined
to grant the privelege of further deposits. As T understand the matter, this commission had
designated, as a site for deposits, the deep waters of the main channel off Oyster Island, where our
printed map showed depths of over 10 fathoms. Whether or not the parties who dumped the
material were careless of their whereabouts, and found it more convenient to drop their loads on
the border of the flats, we are not advised ; buf we feel pretty sure from the aspect of the case
that the great shoaling in this place is artificial. The greatest elevation of deposit since our
survey of 1835 is 311 feet, reducing to 4 fect depth a portion of the main ship-channel where some
seventeen years before the Great Eastern eould have passed with 250 feet between her and the 30-
feet curve. The foregoing is an extreme case, of course, but we are able to state that the flats,
throughout the entire distance from Robbin’s Reef to nor mal XXXIII, a distance of over three
statute-miles, have grown ont into the main channel to the injury of navigation. Some excavations,
and deposits incidental to these excavations, seem to have disturbed the order of things between
Ellis’s Island and the Central Railroad wharf, so that no general statement can be safely made
concerning the change in the area of the flats in this neighborhood. If we regard the 24-feet
contour as being the true border of the flats on the side toward the main channel, we may state the
increase of the shoal-ground to be 129 acres.

Next in magnitade of change, and most important from a commereial point of view, is the
outward movement of the 18-feet curve, which amounts in the average to 211 feet, and represents
over 92 acres. Upon normal XVII, (the dumping-ground above referred to,) the maximum move-
ment outwards is 930 feet, and upon adjacent normals, on either hand, 710 feet. The 12-feet curve
has advanced to a still greater extent on normal XVII, where it is found to be over a thousand feet
farther out than in 1855! :

The 6-foot curve is so near the general plane of the surface of the flats that its movements are
on the whole uncertain and insignificant. All the movements stated above are those which have
taken place outside (seaward) of the axial line from which our normals are drawn; within this line
the nearly horizontal surface of the flats has remained essentially the same where unoceupied.

At the point of the flats near Robbin’s Reef, the border of the shoal-ground has retreated over
a hundred feet, exeept along the 12-feet curve, where little change has occurred. (See Table No. 2.)

In Table No. 3 I have furnished in detail the areas of change upon planes of 6, 12, 18, 24, and
30 feet depths at low water.

Finally, in Table No. 4, I furnish the velumes which have been added since 1855. You will
observe that nowhere along the front of the flats has there been any loss, but in every reach of a
thonsand feet a considerable gain—not less than 1,540,000 cubic feet anywhere.

The total deposit upon the border of the main channel, since 1855, is 76,859,250 cubic feet, or
2,846,640 cubic yards. To digout this mud again, and carry it where it eould be of no possible harm,
would cost nearly a million of dollars. This is rather a startling disclosure when you consider
the narrow belt that our figures cover. Itis, however,less alarming than the result of the previous
comparison made by the advisory council to the New York Commissioners on Harbor Enecroach-
ments, in 185557 ; but it is more certain, because we have the survey of that conncil for our basis,
and have proceeded as carefnlly ourselves in repeating the survey.

That council pointed out as a cause of deposits the unwise extension of piers at Jersey City,
but their warning voices were unheard or nnheeded. As I have stated, much of the recent deposit
appears to have been artificial, but there is enough unaccounted for to warrant an appeal to the
State of New Jersey to adopt measures for preventing unwise encroachments hereafter.
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CHANGES IN BUTTERMILK CHANNEL.

In my report of last year, printed by the Pilot Commissioners, as an appendix to your letter
to the president of the board, bearing date of February 16, 1872, T described the results from a
comparison of surveys made in Buttermilk Channel, and over the shallow ground southward of
Governor’s Island. The only striking point stated was the diminution of depth on the summit of
the shoal at the eastern entrance of this channel: Captain Patterson has discovered, in overhauling
the records, that a sounding of 94 feet was made on this very spot in 1853, and omitted from the
plotting, perhaps intentionally, after diligent search for the place had failed to repeat the observa-
tion. It is a very small knoll, and therefore difficult to find.

CHANGES IN THE VICINITY OF MIDDLE GROUND SHOAL AND GOWANUS BAY,

The eastern side of the harbor, below the Atlantic Docks, was resurveyed during the past
season by Mr. F. F. Nes, and his party of the steamer Arago, The funds for this work were mostly
supplied by the Commission on Pier-Lines, for whose use our chart was made; but we have insti-
tuted a close comparison between this survey and the one of 1855, The method of eomparison
whiceh I have adopted in this case, and shall describe below, differs from that empioyed for Jersey
Flats, you will perceive, and you will easily see that in each case it is intended to make prominent
the character of the change. In oneinstance a flat is growing outinto a deep channel; in the other
the bottom is shifting. In the former the horizontal area and the volume are most important; in
the latter the vertical changes of depth attract our attention.

Upon our field-sheet we have drawn a straight line from the city-hall, tangent to Red Hook,
which terminates at Bay Ridge flag-staff. This line, which we may consider the outer chord of
Gowanus Bay, we have made our axis of ordinates, and drawn these ordinates at intervals of 500
feet. We have also drawn parallels to our chord at distances of 250 feet, and at the points where
these cross the ordinates we have determined the changes of depth, and stated the same in Table
No. 7, and Diagram B. It was only by thus cutting up the ground into equal spaces that we counld
ascertain with any certainty the total deposit from foreign sources, and distinguish between accu-
mulation and shifting. The general result is a shoaling, which, on the harbor-side of our chord, is
in the average only a quarter of a foot, and in Gowanus Bay, exclusive of the Erie Basin, less
than a half-foot. The Erie Basin itself, notwithstanding considerable dredging, is in the average
0.61 foot shoaler now than in 1853. .

Referring to this diagram you will discover that there has been a deepening off Red Hook, which
we follow along the chord of the bay, and down two parallels on either side of this chord, as if a
stream had swept round Red Hook and across the opening of the bay, washing away the bottom irregularly.
It may be that the completion of wharves, extending from Red Hook, has quickened the stream from

_above a little, and changed somewhat its direction. You will remember that I reported to you
some time since the canses of the Middle Ground as observed, and predicted that if Red Hook were
extended this shoal would move out. I had not then made the comparison, and was no$ aware that
any movement of importance had really taken place. You may trace in the groups of figures out-
side of the shoal upon our diagram a decided movement towards the main channel, and at the foot
of the shoal the growth to the southwestward is striking.

The lower mouth of the Middle Ground Channel, off Bay Ridge, seems to have had a shifting
bottom, but no harmful change has taken place in this neighborhood. The bar of this channel,
which lies between normals X VII and XXII, and between parallels 500 and 2000, (see Diagram
B,) has shoaled nearly a foot in the average, and there are places upon it which have 3 an 4 feet
less water than formerly. .

Within the Erie Basin, and at its northern entrance, artificial changes appear; and notwith
standing that much dredging has been done, the shoaling is in decided excess of déepening.

CHANGES AT AND NEAR THE SANDY HOGOK' ENTRANCE.

Our resurveys have been confined thus far to localities where changes are reported or sus-
pected, and the Sandy Hook Basin has been under examination with some interesting results,
15¢c8
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but until we can so extend the work as to comprise a wider range than that ecovered by the hydrog-
raphy of Mr. Nes last autumn, I do not feel ready to discuss this part of my subject.

I presume Mr. Nes will join me again the coming season, and complete this work. The west
side of the Lower Bay, as far as examined in our surveys for the Department of Docks, had under-
gone no change worth mentioning.

* TIDES AND CURRENTS.

Although I have not yet made all the observations requisite for a complete view of the tidal
phenomena in the harbor and approaches of New York, I have reached that point where I can
exhibit my results in tables complete as far as they go, and therefore 1 have thought best to ask
you to accept these data, and have them printed, that they may be accessible to those persons
whose public or private interests lead them to follow us in these inquiries.

I shall commence by introducing tables showing at what interval after the transit of the moon
the strength of the corrent occurs; I call this the lunar-tidal interval of middle time, because I do
not use the time of the highest velocity recorded, but the middle of the curve (for fiood or for ebb)
given by all the velocities carefully plotted. This plan suggested itself to me when working on
the currents of San Francisco, where the diurnal irregunlarities are very large and the effects of
freshets and prevailing winds very considerable. I conclunded that, because the diurnal irregu-
larities in the intervals of high and low water ha ve different signs, the time of any intermediate
phenomenon (like maximum velocity) must be more or less free of this ineq unality. Moreover, I
concluded that the maximum velocity would occur at the same time whatever constants might
enter, so that in great measuare this ti me would be unaffected by regular winds or eontinued river-
floods. TIn the case of San Francisco, my computations came out indifferently, but in treating New
York the advantage of using middle time instead of slack-water is very decided. My method is
illustrated in Fig. 1 of Diagram C, in which the observed curve is plotted in full line, while the
chords and the axis are given in dotted lines.

The mean time of the axis (which is a line drawn downward so as to bisect all the chords) is
what we call the ¢“middle time.” You will observe that this element is dependent upon all the
observations, and not apon one or two, which might be the very ones affected by irregular causes.
Table No. 8 contains the numerical data from which the first figure upon our sketch is plotied;
and Tables Nos. 9, 10, 11 furnish all the principal elements of the tides and tidal currents. Tables
Nos. 9 and 11 furnish the results from actual observations, while Table No. 10 is a recapitulation of
Table No. 9, adjusted and extended. This adjustment is effected by plotting the observed results,
and drawing through the fignres smooth curves, which are supposed to strike out only those irregu-
larities which have been due to strictly local peculiarities and errors of observation. The vertical
tides, i. ¢., the rise and fall, have required very little adjustment, because, being observed for long
series, they give, from averages, a smooth carve. Our manner of observing the vertical tide by
recording the times of high and low water, and referring these to the moon’s transit, is far less
certain of giving the truth from short series of observations than our method of using middle
time in the case of currents, or even the use of slack-water intervals; but thé convenience with
which the rise and fall of the tide can be observed enables us to repeat observations till the mean
results come very near to the truth.

To the adjusted table (10) we have added columns of deflections, depths, sections, perimeters,
meann radias, &c., all the elemernts which might be expected to vary the tidal phenomena.

Speaking in a general way, the delay of tidal epochs from point to point may be said to
increase slowly as we go up the river, while the delay of the current epochs decreases rapidly.

PHENOMENA IN THE PATHWAY OF THE HUDSON.

In Table No. 12 we have given the velocities of the currents at different depths below the
surface at our principal stations in the pathway of the Hudson River; and in Diagram C we have
plotted the results for alternate lunar hours, so as to exhibit the changes from the Narrows to
Forty-first street.
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You will observe from this table (12) and Diagram C that over the bar the greatest velocities
near the bottom are reached during the ebb, but that at and above the Narrows the flood seems to
predominate over the ebb along the channel-beds wherever the depih exceeds six fathoms.

In reports some years ago, I called your attention to the fact that for several consecutive
hours we have at the mouth of the Hudson a comparatively fresh strecam running seaward upon
the surface, and a salt stream taking the opposite course below. I conceived that in the months of
summer, the season of our work, the head of the river so declines that it cannot balance the sea-
water, which consequently flows in along the bed. During the past two seasons we have taken
pains to measure densities, and have traced the sea-water along the channel-bed as high up as
Carthage, seventy miles from Sandy Hook; but the surface-water was found essentially fresh at
Teller’s Point, forty-three miles from Sandy Hook.

There is a native oyster found in the Tappan Sea, which is too small for the market, but is a
favorite for planting elsewhere, and it was reported to us that oysters had also been found in
Haverstraw Bay, and sea-crabs as high up as Carthage, ten miles below Poughkeepsie.

In Table No. 13 we give the specific gravities, observed at the difterent stations, corrected for
temperature by Hiilstrom’s rule. These data were collected by Mr. Marindin, while our current
observations were in progress in the year 1871. The water was pumped up through pipes, so that
no mixtures of different strata affect our table.

The density of the sea on the chord of the great bay, which lies between Nantucket and the
capes of the Delaware, was observed by we in 1867, and found to be 1.024 at the temperature of 60°-
This may be set down as the normal density of the Atlantic in the approach to our coast, while yet
beyond the direct influence of our rivers. In the year 1865 we made some observations upon tem-
perature and density between New York and Cape Cod by the inland ronte, finding in the Race a
density of 1.0224, and outside 1.0233, which density was carried through the Vineyard and Nantucket
Sounds. Observations of 1871, in the Race, gave us a density of 1.024,

It appears from our table (No. 13) that in the portion of the Hudson bordering on New York
City there is no great contrast of densities between the top and bottom of the sea, although it is
decidedly marked at Twentieth street at the close of the ebb-current. Above this point there is a
rapidly-increasing variation of density with the depth for the close of the flood-current; but the
close of the ebb-current presents little contrast of densities until we get above Dobb’s Ferry, or well
into the Tappan Sea. At Teller’s Point, which lies between the Tappan Sea and Haverstraw Bay,
the differences of density between surface and bottom are very great. It would seem that these
great basins store up the sea-water somewhat, as does the Mystic Pond, at the head of Mystic
River, above Boston. (See special report of United States:commissioners on Boston Harbor, pub-
lished in 1861.) The great basins terminate, essentially, at Verplanck’s Point, where the difference
between surface and deep waters is conspicuous only on the flood. Above this point all contrast
declines, and, finally, at Barnegat, seventy-five miles from Sandy Hook, the river is of uniform
density at all depths, being essentially fresh,

Although no critical comparison can be made between the different stations represented in
Table No. 12, because the obscrvations were not simultaneous, and have not been corrected for
half-monthly inequalities, yet we may venture to suggest that at the depth of 22 feet at low
water——which is that of the bar-channel—there is still ample seaward scouring-force all along the
line; that the bar does not lie in the dead angle between the salt and fresh water, but, in its gen-
eral character, belongs to the same class as those at our southern inlets; in other words, it is a
broken part of the littoral cordon of sand that skirts the coast, and is kept open in this case by the
tidal circulation, which I have referred to in previous reports as the * life-blood of the harbor.”

MOVEMENTS THROUGH THE EAST RIVER.

. In Table No. 11 we have given the tidal elements of the East River and its approaches. These
elements are from actual observations, which we have not attempted to ¢ adjust,” as in the previous
tables. The currents of the East River, from the southern entrance of Buttermilk Chanunel to
Throg’s Neck, belong to the interference system, which 1 have discussed in my report on Hell Gate,



116 REPORT OF THE SUPERINTENDENT OF

Appendix No. 13 of the Coast Survey Report, published separately in 1869. 1 find it necessary to
quote & few paragraphs from this report, in order to illustrate my subject, and explain in what
manner this table (No. 11) differs from those previously given for the Hudson :

“ New York Harbor is visited by two derivations from the tide-wave of the ocean, one of
which approaches by way of Long Island Sound, the other by way of Sandy Hook Entrance.
These two tides meet and cross, or overlap, each other at Hell Gate; and since they differ from
each other in times and heights, they cause contrasts of water-elevations between the Sound and
the harbor, which call into existence the violent currents that traverse the East River.

¢ In the course of our laborious tabulations of the data from my physical surveys of 1857 ang
1838, it has become apparent that the general order or scheme of the tidal interference is very
simple, and that the. apparent complications result from the mingling of local peculiarities; for
this reason I deem it essential to offer a general view of the scheme, denuded of all its details,
before inviting you to follow through tables and diagram to the phenomena actually observed.

“If the entrance from.the Sound were closed at Throg’s Neck, the tide whieh comes in over
the bar would prevail all over New York Harbor, and we should have on the west side of Hell
Gate a tide of 43 feet range, with its time of high water about one-half hour later than at Sandy
Hook ; i. e., eight and a half hours after the southing of the moon. In passing through the gate
aund spreading out upon the broader spaces beyond, this tide would essentially lose its wave
character, and become very much reduced in range, so that at the Brothers Islands it would
be scarcely sensible.

¢ If, on the other hand, the Sound entranee were to remain open and the Sandy Hook Entrance
be closed, a very different order of tides would prevail. On the east side of Hell Gate the tide
would have a range of about seven feet, and high water would occur there about twelve hours after
the moon’s transit. In passing the gate, it would suffer degradation, but net very rapidly, till it
had advanced beyond the Blackwell’s Island channels. In the basin of the upper harbor, however,
it would become very small, and essentially waste itself and disappear in the lower harbor. If
these two suppositions are correct, we ought, with both entrances open, to find at Hell Gate a tide,
whose timnes and heights are intermediate between those now observed at Sandy Hook on the one-
hand, and Throg’s Neck upon the other; while at other points the proportions would be unequal,
according as our place of observation was more distant from the meeting-point on either side.

* * * * £ %* * * *

“Premising that all currents are caused by disturbances of the surface-level, we may see, without
effort, that in harbors visited by a single tide-wave, (not materially distorted in its figure from
point to point,) slack current must follow the stand of the tide, since at this time the surface-level
is restored. Again, for this single tide, the maximum velocity must occur near the time of half.
tide, because at this time the greatest rise or fall, and consequently the greatest filling or drain-
ing, is taking place. In the neighborhood of Sandy Hook, or at Throg’s Neck, the currents do
follow, in the manner we have stated, the local tide; but in the East River, where two tide-waves
approach from opposite directions, the changes of surfacelevel, and consequently the currents
bear no direct relation to either tide-wave considered by itself, but depend upon the nature of the
¢ interference,’ as it iy called. * * il * * * * * * * * »

“These differences of surface-level are the vertical measures of the slopes—tidal keads, if we
may use this term so loosely—and they inerease from zero to maximum (4.87 feet) in about three
hours, then decline to zero in about the same time. * » * * * * * »

“ The following summary of the leading points which I bave attempted to illustrate will serve
as my guide in the arrangement of my observed data :

“ First, Two tide-waves visit New York Harbor, meeting and overlapping at Hell Gate.

* Second. Near the mecting-point of these two tides, the observed heights and times of the
compound tide are intermediate.

‘“Third. The corrents of Hell Gate arecalled into existence by the variations in the relative
heights of the Sound and harbor; their epochs have no direct relations with those of the local tide
- or its components, and their velocities do not depend upon the local rates of rise or fall of tide.
“Fourth. The current flowing westward throngh Hell Gate occupies a greater section than
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that flowing to the eastward, because the former prevails during higher stages of the local tide
than the latter.”

The third point made in the above quotation seems to be confirmed, becanse we find that sub-
tracting the observed tides on the east side of the gate frown those observed upon the west side, we
have maximum differences of level at 6* 41™ and 12" 13™ after the transit, and the maximum velocity
of the tidal currents at the north end of Biackwell’s Isiand (see Table 11) at 6" 30™ and 12k 38™,
When we consider that these differences of level and times of maximum velocity are modified by
so many local circumstances, the reaction of numerous reefs, the passing of great fleets of vessels,
the winds, &e., I think the above agreements are about as near as we could expect from short
series. If we had observed long series of tides at Throg’s Neck and Governor’s Island, which we
did not, I have no doubt we should have come much closer. Mr. Striedinger, an assistant to Major-
General Newton, who has leveled very closely through the gate, tells me that the local disturbances
are very considerable as reflected in the varying slopes.

We may, without material error, use the following rule for the East “River current: The
strength of the flood-current occurs siz hours and a half afier the transit of the moon, and the strength
of the ebb-current at twelve howrs and a half after the same transit, (or about twenty minutes after
the immediately preceding transit.)

The above rule at neap-tides will cover the axis of the entire channel from Atlantic Dock to
Throg’s Neck, but at spring-tides would extend easterly only as far as Old Ferry Point.

Gurrent observations at the Race were made, but under circumstances not altogether favorable,
and those for points below the surface I have rejected as far as velocities are concerned, because 1
am convinced that the stray-line (whose out-run is designed to permit the lower log to sink to the
full length of the connecting wire, before the observer begins to count) was not in this case long
enongh, so that added to the real velocity is the descent of the log in part. Our vessel was
anchored in 40 fathoms of water. Concerning the tides and currents of Long Island Sound, Mr.
Schott has written a paper in the Coast Survey Report of 1854.

In Table No. 14 we furnish the observations made at several stations simultaneously in a line
across the Bast River at Wall strdet. The velocities given are those observed at the surface, but
a pretty thorough examination was made of those below the surface without revealing any changes
which we could connect with the lanar hours.

By reason of the delay of the tide through the East River, the relations of flowage to section
differ from point to point. While at Hell Gate the greater section is that of ebb, (westerly flow,)
the greater section at Wall street oecurs during the flood, (easterly flow.) You will learn from
Table No. 15, which is made out from very careful data—comprising velocities at different depths,
at different distances across the stream, and at different times—that the section during the flood is
91,560 against 86,960 square feet during the ebb., The volumes passing in the two directions are
much the same. The small difference which appears in the table is probably due to errors in
reduction. The mean movement is that of 4,362,300,000 cubic feet in either direction. If a canal

“of the same width and section as the East River at this point were extended without limit, and visited,
like the Hudson, by one tide only, no such movement as this could be generated-—this is a matter
of computation—so that the phenomena we have observed are those peculiar to the co-existence
of two iniets traversed by different tides. The strong currents in the pass between Martha’s Vine-
yard and the main-land in the neighborhood of Vineyard Haven, where the channel is over three
miles wide, and more than 60 feet deep in the average, are due entirely to the interference of two
tides differing, like those that visit New York Harbor, both in time and range.

EAST RIVER AND HUDSON TIDAL CURRENTS COMPARED,

Table No. 16 gives in detail the soundings and positions of stations in two cross-sections, one
of which was in the East River, and has been commented upon, the other in the North River at
F¥orty-second street.

Table No. 17 contains our observations at Forty-second street in full, together with a recapitu-
lation of the velocities arranged according to lumar hours, and corresponding to table No. 14.
These ocbservations are illustrated apon Disgram D, in explanation of which I shall offer a few com-
ments. The curves are those for surface-velocities, and do not represent the movements for all
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depths. Those above the axis are plotted from flood-velocities, which take a northwardly direction
in the Hudson, and an easterly direction in the East River; while those below the axis are reverse
courses. In the first figure of this diagram the abscissas are hours of civil time, but in all the others
they measure distances from the west shore. In Fig. 1 it will be observed that the ebb is every-
where in excess of the flood, but most conspicnously so in the middle of the river, and least so
upon the western shore, where the two drifts approach equality. These curves indicate that middle
timeas well as all other elements vary in the transverse section, and that some of the irregularities
which appear in Tables 9 and 10 are due to the circumstance that our stations were not always
located in the axis of the stream.

Passing on to the transverse curves you will observe that for nearly three hours, between I[I
and VI hours, after the transit the ebb of the Hudson may be supposed in part to flow towards the
Sound ; while the East River ebb is a tributary of the Hudson flood for scarcely two hours, between
IX and IX hours. You will bear in mind that the terms “flood” and “ebb” as applied to the East
River streams are mere]y used in their popular sense. The general inference from the above state-
ments would be that the East River is an outlet and feeder of the Hudson for several hours of each
day.

RELATIONS OF EAST RIVER MOVEMENTS TO THOSE OVER THE BAR.

Computations made upon the observations at different depths in 1858 gave for the discharge
of the Hudson at the close of the wet season, (1st June,) 6,038,000,000 of cubic feet, and at the close
of the dry season, (September,) 3,360,000,000. Our more extended observations of 1872 (October)
give nearly equal inflows and outflows, amounting to 4,511,000,000, which is about the mean of thetwo
gaugings of 1858, Now, this added to the ebb-volume of the East River, which was 4,383,000,000,
gives 8,894,000,000. If to this we add the harbor tidal prism, 17,862,000,000, (which inclpdes
Newark and Raritan Bays and the Kills,) we have 26,756,000,000 of cubic feet. The gauging across
the mouth of the harbor from Sandy Hook to Coney Island gave, from observations of 1858, an out-
. flow of 27,663,000,000 of cubic feet, which is only about 2} per cent. more than the preceding com-
putation. TPerhaps this little excess is due to the discharges of “treams and creeks not considered
in the previous computation, because not gauged. I confess that I had expected a munech greater
excess, because I had not counted in the Passaic, Hackensack, Raritan, and Shrewsbury Rivers,
from which considerable volumes, even in the dry season, must escape by way of Sandy Hook

and by way of Hell Gate. Without elaiming that all the water that comes in throngh the East
River goes out over the bar, and aids in the scour of its channel, I think this eomputation anthor-
izes us to regard the East-River stream as too impertant to be treated lightly.

I think you have fully explained the entire discrepancy between the views expressed by Mr.
Dow and those which we have based upon our observations, in pointing out that Mr. Dow is reason-
ing upon the supposition of a harbor visited by a single tide entering simualtaneously by two mouths.
If this supposition were correct, i. ¢., if the same tidal undulation came up from Throg’s Neck and
in over the bar at the same time, the office of draining and filling the harbor and river with tide-
water would be divided between the two outlets, and the currents of flood and ebb would be
much weaker than now through these outlets—much weaker, in such a case, with two outlets than
with one, of course. But as a matter of fact, the order of things is quite different from these supposed
cages. The tide coming in at Sandy Hook not only has to feed New York Harbor, but for a while the
Sound also; and, vice versa, the water flowing in from the East River not only has to feed the harbor
and its rivers, but the ocean outside of Sandy Hook (being for several hours at a lower level than
the East River) receives the drainage of the Sound in addition to that of the harbor. In this way
New York Bar is crossed in either direction by a volume of water comsiderably greater than the
simple filling and emptying of New York Harbor and its rivers would demand. If you were to
close the East River by a dam, you would reduce both flood and ebb currents on the bar very
sensibly, because, as we have seen, several millions of cubic feet would be cut off, which now tra-
verse the seaward channels four times a day.

I must add one general statement concerning a harbor with two or more outlets. It does not
follow, even when such a harbor is visited by only one tide, that there is adisadvantage in having more
than one pathway to the sea. On the contrary, a majority of the first-class harbors of the world
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have several. Among sands it is not wholly upon the strength of the current that effective scour
depends, but upon the power of these to dispose of the material advantageously. Equal and oppo-
site tidal currents, however strong, cannot remove the bars of our southern inlets, because in the
short period of six hours the very slow dune-like movement of the sand has not carried it beyond
the influence of the adverse stream with which it works back to its old place: but where the ebb
and flood are unequal, the material is swept entirely away from the mouth of the harbor. N ow,
with harbors of two outlets, it often happens (and I speak here with plenty of observed data at my
command) that one channel is more favorably situated for discharge than the other, so that, in
effect, there is a circulation in af one door and out at theother. It is precisely for the sake of inducing
such a circulation that a second outlet is now being constructed from a sandy harbor on the west
coast of Denmark.

One may presume that if there were no tides at all in New York Harbor, the two openings
would be of advantage to each other. In a northeast gale, for instance, the Sound waters, driven
before the wind, mount up several feet at Hell Gate, and would rise much higher except that they
escape through the harbor of New York, and out to sea over the bar. In this case the entire
Sound is useful, because it is a shallow sea in which the effect of the wind is largely ¢ranslation
instead of oscillation, (asin the ocean.) The wind cannot blow from any quarter without disturbing
the balance of the two outlets, and this disturbance is represented in eftfective scour at the bar.

Very respectfully, yours,
HENRY MITCHELL.
Prof. BENJAMIN PEIRCE,

Buperintendent United States Coast Survey.
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TABLE No. 1.—Changes on the Jersey Flats, New York Harbor, as shown by the surveys of 1855
and 187172,
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20| 230 | = ol 00| as0|— 20| 4v5] 900 + 435 s lies| 4550 esolLa00 | paso| s | ] —
330 | 360 | + 30| 420] 365 |~ 55| 480 55|+ 95! ol | £ 425 ees |00 | w415 53l 3| — o
5] 345 30| 465] 410]— 55| 575 430 | — 145, 825 (1,200 | + 3G L0 145|430 0] o | o0
3i0) 310 = O 635] 55|~ €0 840 /1,120 | -+ 280 1,180 1,375 | + 195 |1,350 (1,500 |+ 150 | 3 | 3 | 1 0
30| 365 | + 5| 820 | 675 |~ 145 |1,115 |t,160 | + 45 1,210 [1,515 | + 305 1,430 1,635 | + 205 3 | 3| + 3
315 | 400 |-~ 25| 900 | 725(— 175 1,200 1,270 | + 70 1,450 1,580 | + 130 (1,50 (L0 | 4200 | 5 | 4| — 4
5| 460 | 4+ 45 15| 765 |— 130 ’1,1-15 1,290 | + 115 1,375 11,650 | + 275 1,625 1,870 [+ 45| 5 | 5 | x 0
450 | 430 | = 0] 840 780 {— 601,020 [1,260 | + 240 1,150 |1, 700 | + 550 1,720 1,910 | + 90| 5 | 4| — 3
50| 430 | — 70| 750 | 70 |- 40| 875 (1,270 | + 395 1,525 {1,710 | + 185 1,920 [2025 | 4 105 | 4] 4| x 0
550 | 4870 — 63| 710 | &45|— 65! 835 (1,285 | 4 450 11,475 [1,725 | 4 250 [2,200 (2,080 | — 20| 44] 4] + 0
‘470 525! + 55| 665! 800 |+ 135 | 790 1,230I +490 (L7100 1,650 | — solp1siRisl— e o 0l xo0
25| 550 | + 205 | 646 | 75|+ 235 !1,300 1,250 | — 110 1,635 |1,500 | = 45 2902125 — 15| 3§ 3 ) 10
XXXVI......| 75| 565|490 | 540 | 880 {+ 340 (1,175 [1,240 | + 65 1,610 1,630 | + 20 2,230 |2165 | — 65| 4 | 4| + 3
XXXVEL.oooofomenen 540 | + 540 | 425 | 850 |- 425 11,050 1,100 | -+ 501,550 |L,470 | — 80 2,140 2075 | — 65| 6 | 4 13
XXXVI .o feeeeneceneeennns 360 | 290 [~ 703 950} 90 | ~ 30 'L,610 {1,415} — 195 910 1920 |+ 10| 7] 0 | 43
MOBT - oeen|oeraefomnenn PR Y P + 100 }\ S-S U O O N 3 IO A J+eot o]

NoTe.—The normals, which are 500 feet apart, are drawn towards the channel from twodatnm-lines,
Reef light-house to Bedloe's Island flag-stafl; the second, from Bedloe's Island flag-staff, throngh Ellig’s Isl

Central Railroad wharf,

the first running from Robbin's

land flag-staff, to the New Jersey
ED. H. FOOTE, Computer,
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TABLE No. 2.—Changes on the point of Jersey Flats, as shown by the surveys of 1855 and 1871-'72.

Distances from Robbin's Reef light of the 6, 12, 18,24, and 30 fest curves.
.';’ss 6-feet curve. 12.feet curve. ; 18-feet carve. 2-feet curve, ; 30-feet curve.
3 ‘ | | 1
b + P [ |+ o |+
y s e - . Ve e . ) - { . ) 42 N toe -
@ 5 o Y- = g | 2§ - 4] S E 5 @ - 5s d 2.8
,E 1855. £ g g ; 1855, £ 18 Eé’ : 1855, £ ‘ i 5 £ 1835, g % gz | 1835, L i ; 5 ;
g T le E g oz B 1< % g otz ® 5 £ F
= = < - ; = < | = = | Z i
- | - T ; i
Feel. | Feet. Feet. f Feet. J Feet. Feet. | JFeet. | Feet. | Feet. Feet. | Feet. Feet. Feet.
0..... 150 210 4 60, 4135 | 25 905 = & 930 | 1,065 1 4 135 E 1,160 | 1,165 4+ 5
I..... 240 200 — 40 + 1151 1,110 97 1 — 140 | 1,200 | 1.150 — 50 E 1,330, L,2W0: ~ 0
II.... 325 165 — 160 £ 0] 1,305 ] 1,180 ! — 215 | 1,340 1,400 ~ 50} 1,87 | 1,673 - 200
11T .. 375 175 | — 200 = 35 5 1,615 1,555] — 60! 2,030 1,970 — 60 2500 | 2,250, - 250
Iv... 400 190 — 210 I — 70 P1,640 ) 1,470 — 170 1,980 ¢ 2,050 4 %0 l 2800 | 2,730 -~ 0
H | i
— ol — ” |
Mean!._......l....... ~ 1B e [DUUE S S SO A [ 3 3 VN R ' Ml | R -1
i ! i i i i {

NotE.—The radii are drawn 922° 30/ apart, from Robbin's Reef light as a center, number ¢ being perpendicular to a Jine from the light-
house to the Hag-staft on Bedloce's Island.

ED. H. FOOTE, Computer.

TABLE No. 3.—Changes on the Jersey Flats, as shown by surreys of 1855 and 1871-'72,

Between normals.

|
|

Increase or decrease of horizontal area.

6-feet plane.

12-feet planc,

18-feet plane.:\ 24-feet planc,g 30-fect planc.

|

{ VI and VIIT...

XXX and XXXII

0and IT._......
II 